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3  Smith^  on  a  Mounting  Instrument, 

with  the  surface  by  a  proper  knife  or  chisel,  and  the  table 
being  screwed  down  one  or  more  divisions  (as  shown  in 
drawing  No.  3),  a  section  is  cut^  which,  if  found  of  sufficient 
thinness,  a  number  of  sections  may  be  cut  by  continuing  to 
turn  the  table  down  a  similar  number  of  divisions,  until  it 
will  screw  no  further,  when  the  table  must  be  again  screwed 
up  and  the  wood  loosened  and  raised,  if  more  sections  are 
required.     The  principal  points  of  the  instrument  are  : 

1st.  Its  portability ;  the  tube  being  about  two  and  a  half 
inches  long  by  one  inch  in  diameter. 

2d.  That  the  specimen  to  be  cut  is  fixed  once  for  all,  and 
the  cutting-surface  screwed  down  to  it,  a  feature  that  will 
render  it  peculiarly  applicable  to  the  cutting  of  soft  sub- 
stances. 

3d.  The  ease  with  which  a  number  of  sections  may  be  cut 
without  disturbing  the  specimen  when  once  properly  fixed, 
while  the  size  of  the  tube,  and  the  facility  with  which  it  can 
be  adapted  to  specimens  of  various  diameters,  enable  the 
operator  to  get  sections  of  stems  of  plants,  &c.,  whole.  In 
cutting  sections  of  hard  woods,  which  require  considerable 
purchase^  it  is  proposed  to  place  the  instrument  in  a  semi^ 
circular  opening  in  the  edge  of  the  working-table,  so  that  the 
flat  plate  or  cutting-surface  may  rest  upon  it,  and  the  strain 
thrown  on  the  table,  as  represented  in  drawing  No.  8. 
'  When  cutting  soft  substances  it  can  be  held  in  the  hand. 

The  Mounting  Instrument. 

This  instrument,  as  shown  in  the  drawings^  consists  of  a 
brass  rod  (a),  with  a  handle  at  the  one  end,  whUe  the  other 
terminates  in  a  flat  brass  plate  (c),  one  inch  wide  by  two  or 
three  long,  slightly  turned  up  at  the  sides  for  the  purpose  of 


holding  the  slide ;  another  arm  (b)  is  joined  by  a  hinge  to  the 
first  at  p,  and  terminates  in  a  small  disc  (d),  which  comes 
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down  in  the  centre  of  the  flat  plate,  a  spring  (g)  keeps  the 
two  arms  apart,  and,  where  permanent  pressure  is  required, 
a  loose  ring  (e)  (or,  if  found  more  convenient,  a  small  screw) 
keeps  the  upper  arm  in  a  fixed  position  hj  sliding  it  up  as  far 
as  it  will  go. 

To  use  the  instrument  the  object  to  be  mounted  is  placed 
dry  on  the  glass  slide,  which  is  put  in  the  plate  or  holder, 
and  a  thin  glass  cover  being  placed  on  it  the  upper  arm  is 
pressed  down,  bringing  the  small  disc  upon  the  thin  glass 
cover  and  holding  it  in  its  place  during  the  process  of 
mounting ;  a  sufficient  quantity  of  balsam  being  put  at  the 
side  of  the  cover,  the  instrument  is  held  over  the  flame  of  a 
lamp  and  sufficient  heat  applied  to  melt  the  balsam,  which 
runs  in  by  capillary  attraction. 

The  advantages  offered  by  this  process  being  the  facility 
with  which  specimens  can  be  mounted,  as  well  as  that  objects 
of  great  delicacy  can  be  placed  on  dry,  and  the  balsam  then 
ran  in  without  in  any  way  disturbing  their  several  parts ;  a 
slight  extra  pressure  also  frequently  serves  to  disperse  the 
air-bubbles  entirely  from  the  specimen. 

In  the  mounting  of  Marine  Algse,  &c.,  by  this  process,  with 
a  gelatine  medium  (Deane's),  the  specimen  can  be  laid  on  the 
glass  with  a  small  quantity  of  water,  and  properly  arranged 
in  it,  the  glass  cover  lieing  then  put  on,  and  a  sufficient 
quantity  of  the  medium  placed  at  the  side  of  it ;  when  heat  is 
applied,  the  gelatine  drives  out  the  water  and  leaves  the  object 
mounted. 


Obssrtationb  an  '' Granulated '^  Blood-discs. 
By  Oeoroe  F.  Pollock^  Esq. 

(Read  June  29th,  1869.) 

When  a  drop  of  bloody  taken  from  any  part  of  the  human 
body^  is  examined  by  the  microscope  with  a  suitable  power^ 
say  from  800  to  600  diameters^  every  observer  is  aware  that 
— besides  the  ordinary  red  discs  of  a  flattened  form^  having  a 
depression  in  the  centre  on  both  sides^  with  a  circular  and 
perfectly  even  outline — there  are  others  of  which  the  exterior 
surface  is  quite  irregular.  Some  appear  flat^  with  a  crenated 
border.  Some^  approaching  more  or  less  to  a  spherical  form^ 
are  covered  with  little  tubercles^  giving  them  a  granulated  or 
mulberry-like  appearance.  That  these  irregular  discs  are  all 
formed  from  the  circular  ones  can  admit  of  no  doubt.  Indeed 
they  have  often  been  called  degenerated  blood-discs^  and  the 
change^  as  it  takes  place  out  of  the  body,  may  be  observed 
under  the  microscope.  The  most  convenient  way  of  doing 
this,  is  to  put  a  little  oil  or  varnish  round  the  edge  of  the 
thin  glass  cover  under  which  the  drop  of  blood  is  placed, 
which,  by  preventing  its  drying  up,  enables  the  examination 
to  be  continued  for  some  time.  In  some  discs  the  change 
takes  place  rapidly  in  the  course  of  a  few  minutes,  in  others 
i^  never  takes  place  at  all,  and  the  only  change  to  be  seen 
after  the  interval  of  a  day  or  two  is  that  they  are  smaller  in 
size  and  less  flattened  in  shape.  The  first  change  in  a  circular 
disc  which  is  about  to  become  granulated,  consists  in  the 
appearance  of  spots  where  the  exterior  membrane  seems 
thinner  and  more  transparent  than  elsewhere,  and  it  is  at 
these  spots  that  the  granules  or  tubercles  make  their 
appearance.  It  would  seem  that  these  spots  are  caused  more 
by  a  contraction  of  the  intervening  thicker  portion  of  the 
membrane  than  by  an  expansion  of  the  thinner  portion,  for 
the  diminution  in  size,  which  is  observed  in  all  the  discs  after 
the  lapse  of  some  hours,  takes  place  much  more  rapidly  and 
to  a  greater  degree  in  the  granulated  discs  than  in  the  others. 

Together  with  the  appearance  of  these  spots  the  disc 
usually  assumes  a  less  flattened  and  more  rounded  shape. 
The  granules  are  usually  most  numerous  at  the  edge  of  the 
disc,  where  they  are  first  observable,  giving  it  a  crenated 
appearance.  Gradually,  as  they  increase  in  size,  the  outline 
becomes  sharper,  till  they  sometimes  present  an  ahnost  spiked 
appearance.     This  change  will  be  gone  through  in  a  period 
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▼arying  from  a  few  minutes  to  perhaps  an  hour.  At^  or 
perhaps  rather  before^  the  time  when  the  granulated  appear- 
ance is  most  distinctj.  minute  holes  may  be  observed  m  the 
extreme  ends  of  the  tubercles  where  they  are  thinnest.  These 
holes  gpradually  increase  in  sioe  while  die  entire  disc  grows 
less*  The  membrane  is  so  thin  at  the  pointy  and  the  holes 
are  at  first  so  minute^  that  it  is  requisite  to  use  a  good  object- 
glass  to  make  them  out  satisfactonly ;  a  superior  fifth  wiU  do^ 
but  an  eighth  is  better  for  the  purpose. 

After  ue  lapse  of  some  hours  cracks  begin  to  appear  in  the 
thicker  part  of  the  membrane  between  &e  tubercles^  which 
gradually  increase  in  width,  till  ultimately  the  disc  separates 
into  several  pieces.  K  a  little  spirit  of  wine  be  added  to  the 
Uood  the  entire  change  appears  to  take  place  instantaneoudy. 
Not  a  disc  in  any  shape  is  to  be  seen,  but  there  remains  an 
abundance  of  extremely  minute  particles  of  no  definite  shape^ 
fqiperontly  the  debris  of  the  former  discs.  .  These  little 
particles  I  have  frequentiy  seen  in  recentiy  drawn  bloody 
which  has  been  carefully  preserved  from  all  external  con- 
tamination; and,  indeedj  I  have  frequently  seen  them  in 
actual  circulation  in  the  living  body,  as- 1  shall  presently 
have  occasion  to  mention. 

The  addition  of  mineral  acids  causes  the  discs  to  shrink 
up,  and  renders  thdr  outlines  darker.  Hydrochloric  aoid, 
especially  when  diluted,  produces  in  many  of  the  discs  a  dis- 
position to  adhere  together,  which  gives  to  each  disc  a  %cxi  of 
double  caudate  shape,  like  two  peas  joined  by  their  larger 
ends;  they  are  attached  to  one  another  by  the  smaller  ends, 
and  on.  separation  resume  their  circular  form.  Nitric  acid 
produces  a  sort  of  riddled  appearance  in  the  discs,  which 
become  full  of  small  holes,  and  also  appear  to  have  the  out- 
line eaten  away  in  places*  Liquor  ammonisa  of  ordinaiy 
strength  dissolves  the  discs  oitixely,  and  they  disi^ipear  at 
once.  Those  discs  which  are  connected  together  in  the  form 
of  rouleaux  are  much  less  disposed  to  undergo  the  change 
which  I  haye  described  than  those  which  are  separate. 

I  havie  always  been  anxious  to  discover  whether  any  change 
of  this  description  takes  place  while  the  blood  is  alive  in  the 
body,  which,  for  several  reasons^  I  at  first  thought  not 
unlikely,  especially  because,  upon  examining  the  blood,  as 
quidkly  as  it  is  possible  to  do  after  being,  drawn  from  the 
body,  I  have  commonly  found  granulated  discs  in  very 
different  stages^  some  much  more  forward  than  others, 
looking  as  if  the  change  in  the  latter  had  commenced  before 
the  blood  was  drawn.  If  the  blood-discs,  while  in  the  body^ 
did  undergo  a  change  in  any  degree  similar  to  that  I  have 
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de9cribed>  the  final  stage  of  the  process^  that  ia^  the  breaking- 
up  of  the  individual  discs — owing  to  the  motion  of  the  blood 
in  circulation — might  well  be  supposed  to  be  more  rapid  and 
more  complete ;  and  this  would  account  for  the  presence  in 
blood  of  the  minute  particles  before  mentioned^  which  might 
then  be  regarded  as  the  debris  of  previously  existing  discs. 
I  have  not^  however^  been  able  hitherto  to  detect  any  such 
alteration  in  the  form  of  the  discs  while  in  actual  circulation 
in  the  living  body. 

Having  often  seen  changes  of  the  same  nature^  though 
not  quite  similar  in  appearance^  take  place  in  the  discs  of 
blood  taken  from  frogs  and  newts^  I  first  tried  carefully  if 
I  could  discover  any  granulated  discs  in  the  blood  while  in 
actual  circulation  in  the  web  of  a  frog's  foot^  examined  in  the 
ordinary  way.  I  next  tried  the  gills  of  the  tadpole  of  the 
great  water-newt  {THton  crisiatus),  which,  from  their  greater 
transparency,  permit  the  individual  blood-discs  to  be  better 
seen.  In  neither  instance  could  I  perceive  any  granulated 
discs,  though  in  both  cases  discs  of  an  unusual  form  some- 
times occurred.  I  next  examined  the  blood  while  circulating 
in  the  arteries  and  veins  of  the  mesentery  in  kittens  and 
rabbits,  while  under  the  influence  of  chloroform,  having,  in 
most  cases,  previously  examined  the  blood  obtained  by 
pricking  the  skin  of  the  animal,  and  found  an  abundance  of 
granulated  discs.  The  membrane  of  the  mesentery  is  so  thin 
as  to  afibrd  the  fullest  opportunity  of  examining  the  individual 
discs,  when  the  circulation  is  sufficiently  slow,  but  I  have 
never  been  able  to  detect  granulated  discs  while  the  animal 
has  remained  alive,  though  I  have  often  seen  an  abundance 
of  the  small  particles  before  described  in  rapid  circulation. 
Almost  immediately  afber  the  death  of  the  animal,  many  of 
the  discs  begin  to  assume  the  granulated  appearance,  whilst 
others  remain  unchanged.  Whatever  be  the  cause  of  this 
difference  (which  may,  perhaps,  depend  upon  the  age  of  the 
discs,  the  younger  ones  resisting  the  change),  exposure  to  the 
air  does  not  seem  to  have  anything  to  do  with  it,  for  whether 
the  effect  of  the  air  is,  or  is  not,  sensible  through  the  very 
thin  membrane  of  the  mesentery,  the  discs  in  the  smaller 
vessels  are  all  equally  exposed  to  that  effect.  I  make  this 
remark  because,  from  the  granulated  discs  being  always  found 
to  be  most  numerous  at  the  exterior  edge  when  a  drop  of 
blood  is  covered  with  thin  glass,  some  difference  might  be 
supposed  to  result  from  the  outer  ones  being  the  most  ex- 
posed to  the  air.  This  position  of  the  granulated  discs  may, 
however,  easily  be  shown  to  depend  on  mechanical  causes ;  for 
if  a  piece  of  thin  glass  be  raised  at  one  end  the  thickness  of 
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a  hair^  by  means  of  a  drop  of  dried  varnish  placed  under  the 
two  comers  at  one  end^  and  a  drop  of  blood  be  then  allowed 
to  run  underneath  from  the  raised  end^  the  irregular  discs 
will  at  once  be  all  found  at  the  other  end ;  they  are  smaller 
in  size^  usually  free  and  detached;  they  present  a  rougher 
and  more  extended  exterior  surface^  and  they  appear  to  be 
slightly  inferior  in  specific  gravity;  when,  therdbre,  what 
may  be  called  a  capillary  rush  of  the  fluid  takes  place,  as  it 
always  does  when  a  drop  of  blood  is  covered  with  thin  glass, 
the  granulated  discs  are  naturally  carried  to  the  greatest 
distance.    Again,  there  is  no  difficulty  in  obtaining  dried 
blood  free  from  granulated  discs,  which  could  hardly  be  the 
case  if  the  change  were  occasioned  by  exposure  to  the  air.    If 
it  be  so,  that  no  such  changes  as  these  ever  take  place  while 
the  blood  is  alive  in  circulation,  the  inquiry  becomes  com- 
paratively uninteresting,  though,  even  then,  it  may  tend  to 
throw  light  upon  what  is  the  ultimate  structure  of  the  discs ; 
but  having  regard  to  the  very  different  degree  in  which,  after 
death,  some  of  the  discs  evince  a  tendency  to  undergo  the 
change    as    compared  with    others,  while    some    resist  it 
altogether;  it  would  seem  highly  probable  that  there  must 
be  a  corresponding  difference  of  condition  or  structure  during 
life,  though,  for  the  present,  we  may  be  unable  to  detect  it. 
My  opportunities  have  not  enabled  me  to  make  comparison 
of  the  blood  obtained  from  persons  suffering  under  different 
forms  of  disease ;  but  having  examined  it  in  persons  of  all 
ages  and  both  sexes,  obtained  when  the  stomach  has  been 
full  and  when  empty,  after  fatigue  and  after  rest,  and  at  all 
hours  of  the  day,  commonly  by  pricking  the  finger,  but 
frequently  from  deeper  incisions,  and,  in  the  case  of  rabbits 
and  cats,  obtained  from  various  parts  of  the  body,  especially 
frt>m  the  larger  arteries  and  veins,  I  have  never  found  an 
instance  in  which  a  drop  of  blood,  placed  under  thin  glass  the 
instant  it  was  drawn,  and  examined  in  the  usual  way,  did  not 
at  once  exhibit  granulated  discs  in  greater  or  less  abundance, 
if  not  elsewhere,  at  all  events  at  the  exterior  edge  of  the 
drop. 

"bk  conclusion,  I  need  hardly  say  that  the  preceding  ob- 
servations are  in  no  degree  applicable  to  the  white  or  colourless 
discs. 
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The  Council  have  considered  it  expedient  to  make  the  following 
Regalationa  for  the  Management  of  the  Library,  in  order  to  meet 
the  convenience  of  Members,  and  to  ensure  the  due  preservation  of 
the  works  contained  in  it, — viz. : 

1. — ^Books  shall  only  be  delivered  to  a  Member  of  the  Society,  or 
to  some  one  producing  a  written  order  from  a  Member,  and  a 
receipt  shall  be  given  by  the  person  to  whom  the  book  is  delivered 
(expressing  the  name  of  the  Member  for  whom  the  book  is  re- 
ceived), in  a  book  kept  for  that  purpose. 

2. — ^Any  Member  failing  to  return  a  book  on  the  application  of 
the  Council,  or  returning  books  torn  or  defaced,  shall  be  considered 
liable  for  their  value. 

3. — Books  may  be  retained  for  one  month,  but  shall  then  be  re- 
turned on  application  from  the  Secretary,  should  they  be  wanted ; 
and  at  the  expiration  of  two  months  all  books -shall  be  returned. 

4. — All  books  ^  shall  be  returned  on  or  before  the  Meeting  in 
January,  in  each  year,  and  none  shall  be  delivered  to  Members  from 
that  date  until  after  the  General  Meeting  in  February,  in  order  that  a 
Report  may  be  drawn  up  for  the  Council  on  the  state  of  the  Library. 

5. — ^Any  Member  failing  to  comply  with  the  above  Regulations!, 
after  due  notice  from  the  Secretary,  shall  be  fined  half-a-crown  for 
every  month  that  a  volume  is  retained  beyond  the  time  allowed, 
and  the  privilege  of  having  books  from  the  Library  shall  cease 
until  the  fines  are  paid  and  the  books  returned. 
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Bhkenbebg  (C.  G.).    Die  Infusionsthierchen. 

Aldeb  (J.)  and  A.  Hancock.    Monograph  of  the  British  Nudi- 
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Adams  (George).    Micrographia  lUustrata,  or  the  Microscope  ex- 
plained; fourth  edition.  London,  8vo.  1771 

Essays  on  the  Microscope.  London,  4to.  1?98 

Albeb  (Joshna).     See  Ray  Society. 

Allman  (G.  J.).     See  Bay  Society. 

American  Association  for  the  Advancement  of  Science.     Proceed- 
ings; Fourth  Meeting.  Washington,  8yo.  1850 

American  Geological  Society.     Proceedings  of  1842. 

(Microscopical  Papers,  vol.  3.)       Washington,  8yo.  1843 

Address  delivered  at  Boston^  by  Professor  B.   Silliman, 

1842.  New  York,  8vo.  1842 

(Microscopical  Papers,  vol.  3.)  • 

Art  Union  of  London  Report.  London,  8vo.  1858 

Bailey  (J.  W.).    Notice  of  some  New  Localities  of  Fossil  and 
Recent  Infusoria.  New  Haven,  8vo.  1845 

On  American  Bncillaria. 

Nos.  1,  2,  and  3,  New  Haven,  8vo.  1841-2 

On  New  Infusorial  Forms  discovered  in  Fossil  Infusoria 

from  Petersburg  and  Piscataway. 

New  Haven,  8vo.  1844 
— ' On  some  new  localities  of  Fossil  Diatomaceee  in  California 


and  Oregon.  New  Haven,  8vo.. 

—  Observations  on  a  newly  discovered  Animalcule. 

New  Haven,  gvo.  1853 
Examination  of  some  deep  soundings  from  the  Atlantic 


Ocean.  New  Haven,  8vo.  1854 
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Bailet  (J.  W.).  Some  Remarks  on  the  Navicula  Spencerii,  and 
on  a  Btill  more  difficult  test  object.         New  Haven,  8vo.  1849 

Notes  on  New   Species  and   Localities  of  Microscopical 

Organisms.  Washington,  4 to.  1854 

Baibd  (William,  JIf.D.).     See  Ray  Society. 

Baker  (Henry).  Of  Microscopes  and  the  Discoveries  made  thereby, 
in  2  vols.  Vol.  1.  The  Microscope  made  Easy.  Vol.  2.  Em- 
ployment for  the  Microscope.  London,  8vo.  1785 

Be  ALE  (Dr.  Lionel).  Illustrations  of  the  Constituents  of  Urine, 
Urinary  Deposits  and  Calculi.  London,  8vo.  1858 

How  to  Work  with  the  Microscope.         London,  8vo.  1856 

The  Use  of  the  Microscope  in  Clinical  Medicine. 

London,  8vo.  1856 

On  the  Anatomy  of  the  Liver  of  Man  and  Vertebrate 

Animals.  London,  8vo.  1856 

Beioel  (Hermann).  Untersuchungen  uber  die  harn  und  Ham- 
stoffmengen,  welche  von  Gesunden  ausgeschieden  Werden  bei 
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Besamez  (Dr.  E.  V.  Gomp).  Chemische  untersuchung  der 
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langenau  im  Baierischen  voigtlande.  Breslau,  4 to.  1854 
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Belgique.     Anpuaire  de  TAcademie  Royale  de. 

2  vols.  Bruxelles,  8vo.  1B53-55 
Belgique.     Bulletins  de  T  Academic  Royale  de. 

6  vols.  Bruxelles,  8vo.  1852-57 
Bell  (Professor  Thomas).     See  Ray  Society. 

Address  to  the  Linnean  Society.  London,  8vo.  1855 

(Microscopical  Papers,  vol.  1.) 
BowERBANic  (J.  S.)     On  the  Spongeous  Origin  of  Moss  Agates, 
and  other  Siliceous  Bodies.  London,  8vo.  1842 

(Microscopical  Papers,  vol.  1 .) 

Observations  on  a  Keratose  Sponge  from  Australia. 

(Microscopical  Papers,  vol.  1 .)  London,  8vo. 

On  the  Organic  Tissues  in  the  Bony  Structure  of  the  Coral- 

lidae.  London,  4to.  1842 

(Microscopical  Tracts.  A.) 

•  On  the  Siliceous  Bodies  of  the  Chalk.     London,  4to.  1841 

(Microscopical  Tracts.  A.) 
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Bkbwster  (Sir  David).     A  Treatise  on  tbe  Microscope. 

Edinburgh,  8vo.  1837 

Browne  (Dr*  P.  A.).  Trichologia  Mammalium,  or  a  Treatise  on 
Hair  and  Wool.  Philadelphia,  4to.  1853 

BuRMEisTBR  (H.).    See  Rat  Society. 

Busk  (George).    See  Rat  Society. 

Oarfskter  (Dr.).    The  Microscope  and  its  Revelations. 

London,  8vo.  1856 

Researches  on  the  Foraminifera.  London,  4to.  1855 

(Microscopical  Tracts.  A.) 

Catalogue  of  the  Goleoptera  of  the  United  States.  Smithsonian 
Institution.  Philadelphia,  8vo.  1853 

Chambers's  Papers  for  the  People.  The  Microscope  and  its 
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(Microscopical  Papers,  vol.  1.) 
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Clarke  (J.  L.).     On  certain  Functions  of  the  Spinal  Cord. 

(Microscopical  Tracts.  A.)  London,  4to.  1850 

On  the  Structure  of  the  Spinal  Cord.      London,  4to.  1853 

(Microscopical  Tracts.  A.) 
CoHN  (Dr.  Ferdinand).    Empusa  Muscae  und  die  Krankheit  der 
stubenfiiegen.   Ein  beitrag  zar  lehre  von  den  durch  parasitische 
pilze  charakterisirten  epidemieen.  Breslau,  4to.  1855 

(German  Papers.) 

Dana  (James  D.) .  On  the  Structure  and  Classification  of  Zoophytes. 

Philadelphia,  4to.  1846 

Reply  to  Mr.  Couthouy's  Vindication  against  the  charge  of 

PUgiarisn..  Philadelphia,  8vo. 

(Microscopical  Papers,  vol.  1.) 

Darwin  (Charles).    See  Ray  Society. 

DoBiE  (Dr.  W.  M.).  The  Description  of  two  New  Species  of 
Floscularia.  London,  4to.  1849 

(Microscopical  Papers,  vol.  1.) 
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Dqnn^  (Alex.).  Conrs  de  Microscopie  complementaire  des  Etudes 
m^dicales,  Auatomie  Microscopique  et  Physiologie  des  Flaides 
de  r^onomie.  Pam,  8vo.  1844 

DujAKDiN  (Felix).  HiBtoire  naturelle  des  Infusoires,  comprenant  la 
physiologie  et  la  classifioation  de  ces  Animaux,  et  la  mani^re 
de  les  6tadier  ^  Taide  du  Microscope.  Paria,  Svo.  1841 


Ehsenbebq  (C.  G.).  Die    Infusionsthierchen  als  YoUkommene 
Organiamea  ;  and  atlas.  Leipsig,  fol.  1838 

Das  Unsichtbar  wirkende  Orgauische  Lebeii. 

Leipsigj  870.  18412 

^ Berichte  uber    die    Mikroskopische    analyse  des   iTaner 

Meteors tein-regens  vom  10  August,  1841»  und  dessen  nach- 
weislicben  terrestriscben  Ursprung.  Aus  der  **  Bericbten  der 
]3erliDer  Akademie  der  Wi9sen8cbaften/'        Berlin,  8to.  1841 


Fauke  (Dr.  Artbur).  On  tbe  Minute  Structure  of  tbe  Higber  Forms 
of  Polypi.  London,  4to,  1837 

(Microscopical  Tracts.  A.) 
Forbes  (Professor  £.).     See  Ray  Societt, 
Flloyd  (Tbomas).     See  Swammbrdah. 


Geneve.     M^moires  de  la  Society  de  Pbystque  et  Hist.  Naturelle 
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GiBABD  (C).      American,  Zoological,  Botanical,   and    Geological 

Bibliogrnpby.  Wasbington,  Svo.  1851-52 

(Microscopical  Papers,  yol.  3.) 

Researcbes  upon  Nemertians  and  Planariens. 

Pbiladelpbia,  4to.  1854 
Girod-Chantbans.     Recbercbes  cbimiques  et  microscopiques. 

Paris,  4  to.  1802 
-GopPERT  (H.  R.).    Beitra^e  zur  Kenntniss  der  Dracaneen. 

(German  Papers.)  Bonn,  4to.  1853 

Goring   (C.  R.)  and  A.  Pritchabd.     Micrograpbia,  containing 
essays  on  Reflecting,  Solar,  and  otber  Microscopes. 

London,  8vo.  1837 
GossE  (P.  II.).     Evenings  at  tbe  Microscope.      Loudon,  Svo.  1859 
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Gbegoby  (Dr.).     On  the  Marine  Diatomacese  of  the  Clyde. 

(Microscopical  Tracts.  A.)  Edinburgh,  4to.  1857 

Grew  (Nehemiah).     The  Anatomy  of  Plants,  with  an  Idea  of  a 

Philoeophical  History  of  Plants.  London,  fol.  1682 

GuFFiTHa  (J.  W.).    See  Micrographic  Dictionary. 

GuKBEL  (W.  Theodor).     Das  spreitekom  im  parallelismas  mit  dem 
pollenkorn.  Bonn,  4to.  1855 

(German  Papers^) 


Half-honrs  with  the  Microscope.  London,  8?o.  1859 

Halipay  (A.  H.).    See  Rat  Society. 
Hancock  (A.  H.).    See  Rat  Society* 

Hastimo  (P«).  Das  Mikroskop.  Theorie,  Gebraach,  Geschichte, 
nnd  Oegenwartiger  zastand  desselben. 

Brannschweig,  8yo.  1859 
HassaUi  (Dr.  A.  H.).     A  History  of  British  Fresh-water  Alg«. 

London,  8vo.  1845 
Hempbby  (Arthur).    See  Ray  Socibtt. 

On  the  Development  of  the  Embryo  of  Flowering  Plants. 

(Microscopical  Papers,  yoI.  1.)  London,  J8vo.  1856 

On  Vegetable  Physiology.  London,  8vo.  1858 

(Microscopical  Papers^  toL  1«) 

On  Sexnal  Organs  in  Cryptogamons  Plants. 

(Microscopical  Papers,  vol.  t.)  London,  8vo.  1852 

HiSDO  Halbebtisma.  Dissertatio  Historico  Medica  Inauguralis 
de  Anatomi  Leeuwenhoeckii  mentis  in  qaasdam  partes  Anatomic 
Microscopicae.  Davcnter,  8vo.  1843 
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HoGO  (Jabez).  The  History,  Construction,  and  Application  of  the 
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Hill  (John,  M.D.).  Essays  in  Natural  History  and  Philosophy, 
containing  a  series  of  Discoveries  by  the  assistance  of  Micro- 
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Constmetion  of  Timber  from  iU  earliest  growths  explained 

by  the  Microscope.  London,  fol.  1 724 

HooKE  (Robert).  Micrographia,  or  some  Physiological  Descriptions 
of  Minute  Bodies  made  by  Magnifying  Glasses,  with  observations 
and  inquiries  thereupon.  London,  fol.  1665 

Micrographia  Restauraia.  London,  4to.  1745 
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Inman  (Thomas).     Oa  the  Feet  of  Insects.  London^  8to. 

(Microscopical  Papers^  vol.  1.) 
Itziosohn  (H.).    Zur  Lebeusgeschichte  des  Hepalosiphon  braonii. 

(Gennan  Papers.)  Bonn,  4to.  1853 


Jessen  (Dr.  C.  F.  W.).    Ueber  die  Lebensdauer  der  Gewachse. 

(German  Papers.)  Bonn,  4to.  1854 

Jewett  (Charles  C).     See  Ray  Societt. 

JoBLOT  (L.).     Descriptions  et  Usages  de  plasieurs  nonveaux  Micro- 
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Johnston  (W.).     British  Zoophytes.             Edinburgh,  8yo.  1838 
Journals.     The  American  Journal  of  Science  and  Arts.     By  Pro- 
fessor Siiliman.            Vols.  43,  44,  45,  New  Haven,  8vo.  1842 

Of  the  Royal  Dublin  Society.       Vol.  1,  Dublin,  8vo.  1858 

■  The  Canadian  Journal  of  Science  and  Art. 

2  vols.  Canada,  8vo.  1856-58 

The  Journal  of  the  Linnean  Society.    Zoology. 

2  vols.  London,  8vo.  1857-58 

The  Transactions  of  the  Linnean  Society. 

Vols.  19  to  21,  London,  4to.  1845-55 

Quarterly  Journal  of  the  Geological  Society. 

Vols.  2  to  14,  London,  8vo. 
The  Microscopical  Journal,  by  D.  Cooper. 

2  vols.  London,  8vo.  1841-43 

The  Transactions  of  the  Microscopical  Society. 
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-— The  Transactions  of  the  Microscopical  Society  and  Journal ; 

new  series.  6  vols.  London,  8vo.  1853-58 

The  London  Physiological  Journal. 

London,  8vo.  1840 


KiPFiST  (Richard).  On  the  Existence  of  Spiral  Cells  in  the  Seeds 
of  Acanthacese.  London,  4to,  1840 

(Microscopical  Tracts.  A.) 

KoLLiKER  (A.).    See  Sydenham  Society. 

KucuENMEisTEB.  Manual  of  Parasites.  See  Sydenham  So- 
ciety. 

KcTZiKG  (Friderico  T.).     Species  Algarum.  Lipsiae,  8vo.  1849 
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Lamkestsb  (Dr.  £.)  and  P.  Redfebn.  EzammationB  .of  the 
Thames  and  other  Waters.  LondoD,  8yo.  1852 
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Lawson  (Oeorge).    On  Cinchonaceons  Glands  in  Galiacea. 
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Lea    (Isaac).      Descriptions    of  twentj-scYen    New    Species    of 
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Observations  on  the  Genus  Unio.     Philadelphia,  4to.  1858 

Leettwenhoek  (Ant.).  Anatomia,  seu  Interiors  Rerum  cum  Ani* 
matamm  turn  Inanimarnm,  Ope  et  Nebeficio  ezquisitissimoraitL 
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LsETiWBMHOBK  (Ant.).    Opera  Omnia. 
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Leidt  (Joseph).    On  the  Structure  of  Articular  Cartilage. 
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On  Entophyta  in  Living  Animals.     On  New  Species  of 

EntoKoa.     On  Glandulse  odoriferse.      Philadelphia,  8to.  1849. 
(Microscopical  Papers,  yoI.  1.)- 
A  Synopsis  of  Entozoa  and  some  of  their  ecto-con^ners 


observed  by  the  Author.  Philadelphia,  8vo.  1856 

(Microscopical  Papers,  vol.  1.) 
Notice  of  remains  of  Extinct  Yertebrata  from  the  valley  of 


the  Niobrara  River.  Philadelphia,  8yo.  1858 

(Microscopical  Papers,  vol.  3.) 
—  On  the  Marine  Invertebrate  Fauna  of  the  coast  of  Rhode 


Island.  Phikdelphia,  4to.  1853 

Leiohton  (Rev.  W.  A.).    See  Ray  Society. 
LiYEBPOOL  LiTEBABY  AND  PHILOSOPHICAL  SociETY.    Proceedings 

of  the.  3  vols.  London,  8vo.  1848-58 

LuBBOCE.  (John).     On  the  Arrangement  of  the  Cutaneous  Muscles 

of  Larva  of  Pygaera  bucephala.  London,  4to.  1858 

(Microscopical  Tracts.  A.) 
Lyoket  (Pierre).    Anatomic  de  la  Chenille  qui  ronge  le  hois  de 

Baule.  Holland,  4to.  1 762 


Malpighi  (Marcellus).    Opera  Omnia.  London,  fol.  1736 

Manpl  (L.).    Trait6  pratique  du  Microscope.         Paris,  8vo.  1837 
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Mantkll  (G.  a.)-  Thoughts  on  Animalcttleg,  or  a  Glimpse  at  th« 
Invisible  World  revealed  by  the  Microscope. 

London,  8vo.  1846 

Marine  Polyzoa  in  the  Collection  of  the  British  Museam.  By 
G.  Busk.     Part  I.  Gheiloatomata.  London,  Svo.  1852 
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MatjBR  (Dr.).  Ueber  die  slructnr  der  hantbedeckungen  der 
Cetaceen.  Bonn,  4to.  1854 
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Melyille  (Rev.  D.).    Nature's  Teaching.    A  Lectare  read  at  the 
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Miller  (Hugh).  The  Testimony  of  the  Rocks,  or  Geology  in  its 
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London,  Svo.  1857 
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(Microscopical  Papers,  vol.  2.) 
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Newport  (George).     The  Nervous  System  of  Sphinx  ligustri. 
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Oldhah  (Professor).     On  Griffithides  globiceps  (Portlock),  and  on 
some  other  Carboniferous  Fossils.  Svo.  1847 

(Microscopical  Papers,  vol.  1.) 


Pacini  (Filippo).    Noovi  Organ!  scoperti  nel  Corpo  Umano. 

(Microscopical  Papers,  toI.  2.)  Pistoja,  8vo.  1840 

r-  Sopra  I'Organo  Ellettrico  .del    Silnro  Ellettrico  del  Nilo 

comparato  a  quello  della  Torpedine  e  del  Gimnoto,  e  sulP 
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Sputi  dei  Tisici.  Milan,  8vo.  1846 

(Microscopical  Papers,  vol.  2.) 
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Supra  un  nuovo  Mecauismo  di  Microscopio  specialmente 
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(Microscopical  Papers,  vol.  3.)  London,  8vo.  1857 
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TRANSACTIONS. 


On  Camfylodiscus^  ^c.     By  R.  K.  Greville^ 

LL.D.,  P.R.S.E.,  &c. 

(Ommauicated  by  F.  C.  S.  Eoper,  F.L.S.,  &c.) 

The  short  paper  which  I  have  now  the  honour  of  laying 
before  the  Society  contains  descriptions  of  new  species  of 
Campy lodiscus,  of  singular  beauty  and  great  rarity.  The 
materials  have  been  accumulating  on  my  hands  for  a  con- 
siderable time ;  and  as  the  illustrative  figures  are  sufSciently 
numerous  to  fill  a  plate^  I  venture  to  ofier  them  for  publi- 
cation. Amongst  the  drawings  I  had  prepared^  was  one  of 
Campylodiscus  striattM,  Ehrenb. ;  but  Mr.  Brightwell  has  sub- 
sequently well  represented  that  species  in  Plate  IX,  vol.  vii, 
of  the  '  Microscopical  Journal.'  It  required  to  be  correctly 
figured ;  for  the  original  engraving  in  Ehrenberg  ('  Amer./ 
tab.  iii,  vii,  fig.  13),  than  which  nothing  can  be  more  obscure, 
was  the  only  one  we  possessed,  for  that  given  by  Kiitzing 
('Bacill.,'  tab.  xxviii,  fig.  11)  is  merely  a  copy.  Although 
very  difficult  to  reconcile  such  a  figure  with  the  beautiful 
diatom  itself,  I  believe  Mr.  Brightwell  is  correct  in  having 
done  so.  His  station,  as  well  as  that  given  by  Ehrenberg 
and  Kiitzing,  is  Vera  Cru2.  My  specimen  was  obtained  firom 
the  washings  of  small  algSB  from  Jamaica. 

Campylodiscus  Normaniantts,  n.  sp.,  Grev.— Valve  circular; 
canaliculi  3  to  4  in  -001",  the  centre  occupied  by  a  circum- 
scribed linear-oblong  depression,  across  which  the  canaliculi 
pass  until  they  nearly  meet.     Diameter  -0045".    PI.  I,  fig.  1. 

In  cleanings  of  Spondyli ;  George  Norman,  Esq. 

'   I  have  much  pleasure  in  dedicating  this  very  fine  diatom 

to  my  friend,  Mr.  George  Norman,  of  Hull,  who  directed  my 

attention  to  it.    He  informs  me  that  the  shell  from  which  he 

obtained  the  scrapings^  yielding  not  only  the  present  but  two 
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other  new  forms^  was  no  larger  than  a  walnut.  This  may 
eerwe  as  a  hint  to  concholo^sts  into  whose  hands  such  shells 
as  Spondyli,  and  others  favorable  to  the  iujcrastatioQ  of 
soophytes^  come  in  a  rough  «tate^  not  to  throw  away  the 
scrapings  and  cleanings  which  may  be  necessary  to  prepare 
them  for  the  cabinet.  No  locality  was  given  with  the  shell 
in  question ;  but  the  diatoms  parasitic  upon  it  furnish  almost 
conclusive  evidence  that  it  came  from  the  West  Indies. 

C.  marginatus,  Johnst.  ?  {^  Mic.  Joum.,'  vol.  viii,  PI.  I, 
fiff.  11). — ^Valve  nearly  circular:  canalicuU  5  in  '001 ",  less 
in  length  than  half  tL  radius/ forming  a  narrow  ma^al 
band ;  central  area  elliptical-oval^  filled  with  cloae^  transverse^ 
monUiform  stri%,  interrupted  by  a  narrow  median  line  of 
blank  space.     Diameter  0023".     Fig.  2. 

In  scrapings  of  conch-shells^  Nassau^  New  Providence; 
E.  K.  G.     Califomian  guano ;  T.  G.  Rylands^  Esq. 

On  this  diatom^  examined  and  drawn  many  months  ago^ 
I  had  bestowed  the  MS.  name  of  concinnus ;  but  it  is  pro- 
bably the  same  as  Dr.  E.  Johnston's  C  marginatus,  published 
in  vol.  viii  of  the  '  Journal  of  Microscopical  Science.'  I  am 
not^  however^  quite  certain  of  this.  There  is  a  great  dif- 
ference in  regard  to  size ;  his  example  x  300  diameters  being 
much  larger  than  mine  x  400.  I  have  seen  several  speci- 
mens all  agreeing  most  closely  in  every  particular.  The 
introduction  of  my  own  figure  in  this-  place  may  serve  to 
throw  some  light  ou  the  question^  and  to  confirm  the  species. 

C  vnperiaUs,  n.  sp.,  Grev. — ^Valve  circular ;  canaliculi 
more  than  one  third  the  length  of  the  radius^  3  in  -001", 
forming  a  marginal  band;  central  area  broadly  elliptical^ 
filled  with  narrow,  transverse,  moniliform  striae,  interrupted 
by  a  narrow  median  line  of  blank  space.  Diameter  '0055''. 
Fig.  3. 

In  scrapings  of  conch-shells,  Nassau,  New  Providence. 

The  shell-cleanings  in  which  I  was  so  fortunate  as  to 
detect  this  truly  splendid  species,  were  kindly  presented  to 
me  by  Mr.  George  Norman.  After  cleaning  and  preparing 
them  by  the  usual  processes,  I  obtained  sufficient  material 
for  mounting  nearly  twenty  slides,  and  it  is  remarkable  that 
almost  every  slide  contains  something  peculiar  to  itself.  In 
one  slide  only  does  a  perfect  example  of  the  species  now 
figured  occur.  In  the  general  appearance  of  the  marginal 
band  it  resembles  C.  limbatus  of  De  Br^bisson,  but  dificrs 
materially  from  that  diatom  on  a  closer  examination.  There 
is  a  sort  of  minute  secondary  band,  composed  of  a  series  of 
bifid  segments,  alternating  with  the  canaliculi  at'their  base, 
which  gives  a  highly  ornate  character  to  the  margin.     The 
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striation  of  the  centre  is  somewhat  obscure.  The  lines  are 
fine,  and  rather  close,  and  the  moniliform  character  appears 
in  certain  lights  to  be  produced  by  minute,  subremote  puncta, 
planted,  as  it  were,  on  the  striae. 

C.notatuSy  n.  sp.,  Grev. — Valve  nearly  circular;  canaliculi 
numerous,  about  12  in  -001",  in  length  more  than  half  the 
radius;  central  area  an  oval  space,  traversed  vertically  by  a 
very  thick  bar,  which  is  dilated  and  crescent-shaped  at  each 
end.     Diameter  -0018"  to  -0023'.     Fig.  4. 

In  cleanings  of  Spondyli ;  George  Norman,  Esq. 

A  very  singular  species,  distinguished  at  once  by  the 
marking  of  the  centre,  which  Mr.  Norman  aptly  compares 
to  the  figure  of  a  dumb-bell. 

C  amiyiguuSy  n.  sp.,  Grev. — ^Valve  nearly  circular;  cana- 
liculi distant  (about  22),  reaching  nearly  to  the  centre, 
partially  interrupted  at  about  the  middle  of  the  radius;  the 
centre  furnished  with  an  oblong  depression,  within  which 
is  a  short,  linear-elliptical  median  blank  line.  Marginal 
striae  11  in  -001".     Diameter  about  0028".     Pig.  5. 

In  washings  of  small  algae  from  Jamaica ;  B.  K.  G.  On 
j^07u/y/i  (fragment)  in  a  slide  communicated  by  Mr.  George 
Norman. 

An  exceedingly  curious  species,  presenting  an  aspect  at 
once  suggestive  of  an  affinity  with  Surirella  fnstuosa.  This  is 
chiefly  owing  to  the  small  number  of  the  canaliculi,  and  to  the 
singular  interruption  in  their  continuity.  They  are  firm  and 
strong  at  their  internal  extremity ;  and  at  a  point  about  the 
middle  of  the  radius,  deviate  slightly  from  the  straight  line, 
as  if  they  were  going  to  fork  or  become  inflated,  as  in 
Surirella  fastuosa.  The  margin,  however,  is  that  of  a  Cam^ 
pylodiscus,  and  the  valve  is  very  considerably  curved.  It  is 
a  highly  graceful  species. 

C.  diplostictus,  n.  sp.,  Norman. — Valve  nearly  circular; 
cellules  Unear-oblong,  in  pairs,  forming  long  radiating  lines, 
which  at  the  margin  alternate  with  one  or  two  short  ones. 
Diameter  -0055"  to  "0070".     Fig.  6. 

From  Ascidians,  Shark  Bay,  on  the  west  coast  of  Australia; 
Dr.  Macdonald ;    kindly  communicated  by  George  Norman, 

Esq. 

It  will  be  immediately  perceived  that  while  this  magni- 
ficent species  approximates  to  C.  cribrosus,  it  is  strikingly 
distinct.  In  the  species  just  mentioned,  the  cellules  are,  as 
described  by  Professor  Smith,  irregularly  circular;  in  Mr. 
Norman's  diatom  they  are  regularly  narrow  oblong,  so 
regular,  in  fact,  as  to  form  pairs  throughout  the  whole  length 
of  the  radiating  lines;  then,  instead  of  the  cellules  being 
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laterally  some  distance  apart^  as  in  C  cribroms,  they  are  so 
closely  united  in  C  diplostictus  as  to  cause  the  lines  to  look* 
like  double  filaments  divided  by  transverse  septa.  The  long 
lineSj  besides^  alternate  regularly  at  the  margin  with  one,  or 
occasionally  two  short  ones,  reminding  the  observer  of  the 
lamellae  of  an  Agaric.  The  shorter  lines  vary  in  length  from 
a  fourth  to  nearly  a  third  of  that  of  the  long  ones,  which  has 
the  effect  of  causing  the  latter  to  seem  very  remote  from  each 
other  at  their  inner  extremity.  The  central  blank  space  is 
more  or  less  rounded  or  oval,  and  in  size  is  usually  somewhat 
less  than  a  third  of  the  entire  diameter  of  the  disc. 

C  Kittonianus,  n.  sp.,  Grev. — ^Valve  circular ;  canaliculi 
3  in  -001",  more  than  half  the  radius,  fringed  with  minute 
transverse  striae  for*  two  thirds  of  their  length.  Diameter 
•0058".     Fig.  7. 

On  THdacna,  West  Indies;  P.  Kitton,  Esq.  On  Spondyli ; 
George  Norman,  Esq. 

This  is  the  most  remarkable  species  which  has  come  under 
my  observation.  The  canaliculi  are  exceedingly  sharply 
defined,  and  are  aingularly  conspicuous  for  about  two  thirds 
of  their  length,  by  being  furmshed  with  a  sort  of  ridge  or 
crest  of  minute  striae.  In  a  vertical  aspect  (as  in  tlie  middle 
canaliculi  of  the  valve)  these  minute  striae  entirely  cross  the 
part,  and  have  the  effect  of  increasing  its  diameter;  but 
when  viewed  in  profile,  the  striae  are  seen  to  constitute  a 
raised  crest,  very  much  resembling  a  long,  narrow,  one-sided 
brush,  the  naked  portion  of  the  canaliculus  representing  the 
handle.  The  valve  is  considerably  curved  and  concave ;  and 
in  the  central  space  there  is  a  broad  vertical  bar,  dilated  at 
top  and  bottom,  as  in  C.  notatus,  only  less  conspicuous,  and 
composed  apparently  of  merely  a  thicker  and  more  opaque 
substance  than  the  rest  of  the  central  area.  I  apprehend, 
however,  that  no  dependence  can  be  placed  on  this  cha- 
racter ;  for  in  several  specimens  of  Campylodiscus  stellatus, 
which  I  have  recently  had  an  opportunity  of  examining, 
through  the  kindness  of  Mr.  T.  G.  Rylands  and  Mr.  Kitton, 
no  two  are  alike  in  the  characters  afforded  by  the  central 
markings.  ^ 

Of  the  noble  species  before  me  I  observed  a  single  frag- 
ment in  one  of  Mr.  G.  Norman^s  slides  obtained  from  the 
cleanings  of  Spondyli. 
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Notes  on  Diatouacem  found  near  Gambia^  O.    By  Professor 
Hamilton  L.  Smith^  of  Kenyon  College^  Gambia^  O. 

(Communicated  by  E.  G.  Lobb,  Esq.    Read  Nov.  15,  1859.) 

The  fe^  slides  sent  herewith  may  be  acceptable  to  the 
Society  as  representatives  of  aquatic  genera  and  species 
common  in  the  interior  of  the  United  States.  The  slides  are 
numbered  at  the  right-hand  top;  they  are  mostly  balsam 
mounted^  a  few  are  mounted  dry^  and  a  few  in  distilled 
water. 

1 .  Meridion  circulare, — Exceedingly  abundant^  and  always 
found  attached  to  the  same  conferva ;  it  has  occurred  also 
with  very  long  stipes^  say  three  or  four  times  the  length  of 
frustule.     Generally,  quick-running  streams. 

2.  GompJionema  anomaluniy  n.  sp. — This  Gomp.^  to  which 
I  have  attached  the  provisional  name  '^  anomalum/'  was  found 
conjugating,  single  frustules  producing  single  sporangia, 
contrary  to  the  hitherto  observed  Gomphonema.  The  spe- 
cimen was  prepared  by  burning  on  the  glass  cover.  It  is 
same  as  No.  32. 

3.  Gomphonema  ovatum,  n.  sp. — Found  conjugating  (same 
as  No.  16),  prepared  by  burning  on  the  cover ;  double  ap.  I 
have  given  to  this  the  provisioiml  name  ^^  ovatum.^' 

4.  Slauroneis. — Supposed  to  be  sporangia  of  Phcme- 
centera ;  may  be  new,  however,  it  is  much  coarser,  and  varies 
somewhat  in  outline. 

5.  Surirella,  &c. 

6.  Diatoma  tenue. — ^Prepared  by  burning. 

7.  Cocconema  q/mlnforme,  —  Found  conjugating.  (See 
after  No.  40.) 

8.  Cromphonema  dickotomumy  &c. 

9.  Gomphonema  sarcophagus  ?  Greg. 

10.  Eunotia,  &c. 

11.  CoUotonema  vulgare. — This  is  the  diatom  most  abun- 
dant here,  and  is  found  in  almost  every  stream.  Striae  about 
77  in  "001" ;  prepared  by  burning.  It  sometimes  forms  thick 
skins  of  several  layers,  and  when  placed  in  quiet  water  throws 
out  little  tufts  or  "'papillfie'^  towards  the  light,  almost  colourless 
except  at  their  summit,  which  becomes  almost  black  by  the 
aggregated  diatoms;  these  papillae  are  from  ^  to  ^  in.  in 
length.  No.  22  is  the  same  in  fluid,  showing  the  curious 
encysting  which  sometimes  occurs.  This  encysting  is  quite 
common  among  the  diatoms,  but  has  no  relation  to  con- 
jugation, as  supposed  by  Smith,  in  S.  B.  D.  (remarks  on 
S.  radians).     No.  21,  S.  capitata,  will  be  found  to  contain 
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bundles  of  once  encysted  masses,  still  adherent  after  boiling 
in  acid.  The  phenomena  attending  this  encysting  I  hope  to 
present  to  the  Society  at  some  future  period,  and  its  signi- 
ficance. 

12.  Cocconeis,  &c. 

13.  FragUlaria  capudna. — Contains  small  distorted  Sy- 
nedra,  and  new  Pinnularia ;  also  Gomphonema,  No.  2,  and  sp. 
frustules. 

14.  "  Near  centre  run/'  five  miles  from  Gambia. 

15.  Synedra  vitrea,  Kiitz.  ? 

16.  Gompkonema. — Same  as  No.  3. 

17.  Himantidium,  &c. 

18.  Meridian  circulare, 

19.  Pinnularia — nova  ? — Resembles  Gibba  and  divergens. 

20.  Meridion  constrictum. — Found  stipitate. 

21.  Synedra  capiat  a,  &c. 

22.  CoUotonema  wlgare. — Encysted. 

23.  CoUotonema  minutum. — Fluid. 
23*        „  „  Dry. 

This  remarkable  object  is  found  in  great  abundance  in  an 
iron  spring,  forming  thick  skins;  when  fresh  there  is  no 
difficulty  in  tracing  tubular  structure.  The  dry  specimen, 
prepared  by  burning,  will  task  the  resolving  powers  of  best 
objectives.  I  have  been  unable  to  "  raise  a  ripple^'  on  it ; 
it  is  on  sufficiently  thin  glass  to  use  i^^th;  burnt  on  the  cover 
itself.     Have  found  it  conjugating. 

24.  Stauroneis  acuta,  &c. 

25.  Gompkonema  olivaceum. 

26.  Nitzschia  linearis. 

27.  Orthosira  ovichalcea. — Formed,not  only  with  walls,  like 
Melosira  varians,  but  with  internal  cells,  as  mentioned  by 
Smith,  S.  B.  D.,  in  connexion  with  Mendior.  This  formation 
of  internal  cells,  which  may  be  observed  in  No.  30,  and  which 
occurs  in  FragUlaria  capuctna,  is  undoubtedly  interpreted 
right  by  Mr.  Ralfs,  '  Microscopical  Journal,'  vol.  vi,  p.  14. 

28.  Mansfield, — Contains  P.  obturatum  of  Sull. 

29.  Gompkonema,  n.  sp. — Found  conjugating;  it  resem< 
bles  No.  2,  but  is  smaller,  and  has  double  sporangise ;  the 
specimen  was  prepared  by  burning,  and  a  little  circle  scratched 
on  the  cover  will  point  out  conjugating  specimens.  I  have 
named  it  provisionally  "  paradoxum.'' 

30.  Meridion  constrictum. — Developed  into  a  straight  fila- 
ment.    Notice  the  nodules  alternate  at  top  and  bottom. 

31.  Meridion  constrictum, — ^Prepared  by  burning. 

32.  Gompkonema, — Same  as  No.  2. 

33.  Meridion  constrictum, — Distorted. 


Smith^  on  Diatomacem.  35 

34.  Epithemiay  &c. 

35.  Cocconema  cistula,  &c. 

36.  CymbeUa  Helvetica,  &c. 

37.  M         maculata. 

38.  Fragillaria  constricta. — ^Prepared  by  burning. 

39.  y,  y3,  Balsam ;  on  boiling  in  acid  the 
filament  is  destroyed ;    truly  fragile. 

40.  Hyaladiscus  califomicua. — Simply  enclosed  as  good 
test  for  one-fifth,  and  to  fill  box. 

Note  to  No.  7. 

Within  the  small  circle  scratched  on  the  cover  will  be  found 
a  very  large  and  pretty  Collotonema^  as  yet  rare  here^  though 
abundant  in  gathmngs  made  near  Montreal^  U.  C.^  by  my 
friend  Dr.  Wormley.  I  have  found  it  in  the  tubes^  and  call 
it  C  SulUvantia,  m  compliment  to  N.  Sullivant^  Esq.^  of 
Columbus^  O.  I  regret  that  the  limited  time  I  have  had  to 
prepare  these  notes  makes  them  so  brief>  but  hope  ere  long  to 
communicate  more  fully.  I  have  little  doubt  that  I  have 
completely  traced  the  passage  from  the  sporangia!  frustule  to 
the  parent^  thus  completing  the  broken  chain.  Within  the 
large  sp.  firustule^  which  lies  apparently  dead  for  awhile^  like 
a  resting  spore^  there  forms  a  perfect  individual^  subsequently 
free  by  opening  of  the  sp.  shell ;  and  in  the  three  cases  in 
which  I  have  traced  it^  viz.^  Coc.  lanceolatum,  Gomph. 
acuminatum^  and  Navictda  cuspidata,  there  was  produced  but 
a  single  frustule^  just  half  size>  from  each  sporangium.  I  am 
still  investigating  this  point. 

T  forgot  to  say  a  beautiful  Amphiprora,  much  larger  and 
finer  marked  than  the  A.  paludosa  of  Smithy  occurs  sparingly. 
I  hope  to  send  specimens  soon.  I  think  it  is  ^.  omata  of 
Bail. 
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On  the  Siliceous  Organisms /otenrf  in  the  Digestive  Cavities 
of  the  Salp^,*  and  their  relation  to  the  Flint  Noditles 
of  the  Chalk  Formation.  By  Surgeon  G.  C.  Wallich, 
M.D.,  Retired  List  H.M.  Indian  Army. 

(Read  Decern W  14tb,  1859.) 

• 

However  difficult  may  be  the  task  of  investigating  suc- 
cessAilly  the  phenomena  peculiar  to  the  minute  animal  and 
vegetable  forms  by  which  we  are  immediately  surrounded  on 
land^  it  is  trifling  in  comparison  with  the  task  of  conducting 
similar  investigations  at  sea.     The  haunts  of  the  organisms 
frequenting  our  streams^  lakes^  rivers,  and  even  the  shallower 
seas,  are  all  fixed  by  something  like  definite  boundaries,  within 
which  we  may  generally  assure  ourselves  of  their  presence^ 
or,  if  needs  be,  devise  means  for  their  capture.     Not  so,  how- 
ever, with  the  minute  inhabitants  of  the  open  sea;  for,  there, 
we  are  at  once  met  by  a  series  of  most  perplexing  obstacles 
to  research ;  and,  did  no  indirect  means  present  themselves 
whereby  it  might  be  carried  on,  the  prospect  would,  in  all 
probability,  be  hopeless.     But,  fortunately,  we  possess,  in 
some  of  the  lower  forms  of  animal  life,  a  class  of  microphagic 
collectors,  who,  living  in  the  element  surchai^ed  with  the 
material  we  seek  for,  gather  it  together  for  their  sustenance, 
and  are,  at  the  same  time,  easily  captured.    The  Salpae  stand 
foremost  amongst  those  creatures,  being  almost  universidly  dis- 
tributed through  the  open  sea,  and  frequently  occurring  in  such 
vast  multitudes,  as  to  cover  the  surface  for  many  square  miles, 
and  impart  to  the  water  the  consistence  of  a  jeUy.     Indepen- 
dently, therefore,  of  the  interest  which  has  attached  to  the 
Salpse,  since  Chamisso  discovered,  in  their  reproductive  pro- 
cess,  the  remarkable  phenomena  to  which  he  applied  the 
term  ^^  Alternation  of  generations,"  they  exhibit  a  faculty  of 
the  highest  value  to  the  microscopist ;  and  there  cannot  be  a 
doubt  that,  under  a  systematic  examination  of  the  Salpean 
alimentary  matter,  obtained  from  various  latitudes,  we  should 
speedily  be  enabled  to  accumulate  a  mass  of  facts,  not  only 
of  importance  to  microscopical  science,  but  to  the  natural 
history  of  the  sea  generally. 

I  am  somewhat  desirous  of  laying  stress  on  this  source  of 

*  Although  the  SalpsB  are  especially  referred  to  in  this  communication, 
in  order  to  avoid  repetition,  it  is  intended  to  embrace  under  this  head,  the 
whole  of  the  moliuscoid  tribes  that  frequent  the  open  sea  in  shoals,  and  live 
upon  the  microscopic  organisms  it  contains. 
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information,  inasmuch  as  I  conceive  that  a  large  class  of 
minute  structures,  and  especially  of  Diatomacese,  the  exist- 
ence of  which  has  hitherto  been  unrecognised,  occur  in  the 
open  sea,  as  strictly  free-floating  independent  organisms ;  and 
that  extended  inquiry  will  prove  tlus  class  to  be  quite  as 
numerous  and  interesting  as  any  with  which  we  are  ahready 
familiar. 

In  another  paper,  on  the  Distribution  and  Habits  of  the 
Pelagic  Diatomacese  (a  copy  of  which  I  shall  have  the  honour 
of  presenting  to  the  Society  in  a  few  days),  I  have  endeavoured 
to  show  that  a  vast  number  of  these  organisms  are  peculiar 
to  the  open  sea,  and  that  they  possess  a  sufficient  degree  of 
buoyancy  to  enable  them  to  live  and  move  amongst  its  waters 
without  the  aid  of  any  supporting  body  whatever.  I  have 
also  pointed  out  the  causes  upon  which  I  consider  this  buoy- 
ancy depends,  with  my  reasons  for  assuming  that  the  move- 
ments of  which  these  pelagic  forms  are  in  a  special  degree 
capable,  and  by  means  of  which  their  bathymetrical  range, 
und^  different  drcumstances,  is  determined,  are  entirely 
independent  of  the  ordinary  to-and-fro  motile  power  shared 
by  them,  in  greater  or  lesser  degree,  with  all  other  free  forms 
of  Diatomacese.  I  should  not,  however,  refer  to  this  paper, 
were  I  not  desirous  of  showing  the  important  part  performed 
by  the  Salpse  in  the  accumulation  of  the  deep-sea  deposits ; 
and  had  not  certain  fricts  presented  themselves,  in  connexion 
with  the  Salpae  material  generally,  which  tend  to  throw  light 
on  the  occurrence  of  Xanthidia  in  the  flints,  and,  if  I  mistake 
not,  on  the  concretion  of  the  flints  themselves. 

On  subjecting  to  pressure  the  small  nucleus  seen  at  one 
extremity  of  a  Salpa,  an  ochreous-coloured  pulpy  mass 
escapes.  Placed  imder  the  microscope,  this  is  found  to 
oonsist  of  a  gelatinous-looking  basis,  throughout  which  are 
interspersed  numerous  minute  granules,  mostly  of  a  yellowish 
hue,  and  consisting  of  particles  of  sarcodic  and  endochromic 
substance,  extractai  by  the  Salpa  fix)m  the  animal  or  vege- 
table structures  upon  which  it  subsists.  The  larger  bodies 
mixed  up  with  the  gelatinous  basis,  consist  chiefly  of  Diato- 
macea,  Faramimfera,  Polycystina,  Acanthometree^  spicules  of 
TkalassicoUa,  Dictyocha,  and  minute  sponges,  Xanthidia,  oil- 
globules,  and  a  host  of  doubtful  objects,  to  which  it  would  be 
difficult  to  assign  either  a  name  or  a  position.  They  all  bear 
with  them,  however,  unmistakeable  evidence  of  having  been 
taken  from  the  waters  around  in  a  living  condition,  the  soft 
parts  of  some  being  still  intact,  both  as  regards  substance 
and  colour ;  whilst  others  present  themselves  more  or  less 
freed  from  their  soft  parts.     In  the  case  of  the  Diatomacese, 
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BO  complete  is  the  solvent  action  of  the  Salpean  stomachy 
that^  although  protected  by  their  siliceous  shelly  the  cell-con- 
tents are^  at  times^  so  completely  removed  as  to  give  the 
frustules  the  appearance  of  having  been  subjected  to  boiling 
acids.  When  we  take  into  consideration  then  the  enormous 
destruction  and  renewal  of  these  microscopic  organisms  that 
must  constantly  be  going  on^  in  order  to  provide  food  for  the 
vast  assemblages  of  Salpse  referred  to ;  and,  Airther,  when 
we  reflect  that  the  Salpae  and  other  moUuscoid  creatures  con- 
stitute in  turn  the  almost  entire  source  of  food  to  the  gigantic 
Cetaceans  of  the  same  seas,  we  are  surely  warranted  in  as- 
suming that  a  powerful  influence  must  be  exercised  on  the 
deep-sea  deposits  by  the  exuvise  derived  from  these  combined 
causes. 

I  shall  now  proceed  to  describe  some  of  the  most  interest- 
ing forms  of  Diatomaceae,  alluding  but  cursorily  to  such 
minor  forms  as  only  deserve  notice  from  their  frequent  occur- 
rence or  simple  novelty ;  and  reserving  for  future  notice 
a  large  number  of  highly  curious  mixed  forms,  which  it  would 
be  impossible  to  embrace  within  the  limits  of  this  paper  with- 
out  omitting  the  last  portion  of  my  subject,  namely,  the  rela- 
tion  that  appears  to  exist  between  the  siliceous  material 
referred  to  and  the  nodular  flints  of  the  Chalk. 

CosciNODiscus,  Ehr. 

C,  Sol,  n.  sp. — ^Valvular  disc  surrounded  by  a  broad  mem- 
branous ring,  the  surface  of  which  presents  numerous  radiating 
lines.     Valve  precisely  as  in  C  radiatus. 

Total  diameter  *0016  to  '0050;  diameter  of  central  portion 
•0020  to  -0025.     PL  II,  figs.  1,  2. 

From  Salpse,  Bay  of  Bengal  and  Indian  Ocean.  April, 
1847. 

The  remarkable  appendage  to  the  valvular  disc  at  once 
serves  to  distinguish  this  beautiful  diatom  from  all  its  allies. 
Indeed,  at  first  sight,  it  presents  us  with  so  anomalous-look- 
ing a  feature,  as  to  render  it  doubtful  whether  it  ought  to  be 
referred  to  the  genus  indicated.  I  shall  show,  however,  that 
the  membranous  appendage  is,  after  all,  but  a  modification  of 
structure  found  in  other  forms,  and  that  the  central  disc  is  so 
identical  in  character  with  the  well-known  species,  C.  eccentric 
cus  as  to  leave  no  room  for  question. 

On  subjecting  the  frustule  to  acids,  the  membranous  ring 
is  at  first  simply  detached ;  after  a  while  it  is  dissolved,  and 
the  central  disc  then  becomes  indistinguishable  from  small 
valves  of  C  eccentricus.     The  ring  is  hyaline,  and  free  from. 
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markings^  with  the  exception  of  the  lines  referred  to.  These 
take  their  rise  from  a  row  of  minute  marginal  puncta^  and^ 
in  like  manner  with  the  latter^  vary  in  number  in  different 
specimens.  Where  they  emerge  from  the  disc,  they  present 
the  appearance  of  being  puckered  or  folded,  becoming  gra- 
dually linear  as  they  approach  the  outer  margin  of  the  ring. 
In  specimens  preserved  in  their  original  state  in  fluid,  both 
yalyes  may  be  seen  to  possess  the  ring.  It  is  evidently,  there- 
fore, an  emanation  from  the  valvular  disc,  and  not  irom  the 
connecting  zones;  and  it  may  be  regarded  as  a  modification 
of  that  portion  of  the  primordial  utricle  which  invests  the 
minute  marginal  apertures  of  the  valve,  and  which,  in  the 
filamentous,  stipitate,  and  sessile  forms,  assumes  the  nature 
either  of  an  elastic  cushion,  a  stipes,  or  a  pedicle. 

Of  the  highly  elastic  character  of  these  extra-frustular  pro- 
ductions we  find  abundant  evidence  in  the  tenacity  with  which 
the  filamentous  species  cohere  by  one  or  both  their  angles, 
as  in  Himantidium,  Fragillaria,  and  Diatomaf  in  the  manner 
in  which  the  long-stipitate  species  sustain  their  heavy  burden, 
as  in  Acnanthes  and  StriateUa ;  in  the  modification  of  the 
same  structure  observed  in  the  highly  elastic  tubular  sheath' 
of  Schizonema;  in  the  matrix  of  the  frondose  forms,  as  in 
Masiogloia,  Dickieia,  and  Berkleyia ;  in  the  nidus  of  all  spo- 
rangisl  frustules  or  cells;  and  still  more  remarkably,  as  I 
conceive,  in  the  delicate  enveloping  medium  of  Bacillaria. 

On  referring  to  the  description  given  in  the  '  Synopsis  of 
British  Diatomacese,'  vol.  ii,  p.  9,  of  the  movements  observed 
in  Bacillaria  paradoxa,  the  author  remarks  that  "  if  the  fila- 
ment, while  in  motion,  be  forcibly  divided,  the  uninjured 
frustules  of  each  portion  continue  to  move  as  before,  proving 
that  the  filament  is  a  compound  structure,  notwithstanding 
that  its  frustules  move  in  unison.'^  Now  it  is  difficult  to 
reconcile  the  view  of  a  compound  structure,  as  here  conveyed, 
with  what  we  know  of  the  ordinary  diatomaceous  frustule, 
unless  by  admitting  the  presence  of  a  highly  elastic  and  deli- 
cate investing  membrane,  such  as  I  contend  for.  In  the 
usual  acceptation  of  the  term,  all  filamentous  forms  are  com- 
pound ;  and  yet,  in  no  other  diatom  do  we  discover  the  very 
remarkable  combination  of  movements  witnessed  in  B.  para- 
doxa. 

I  have  tried  to  prove,  in  the  paper  already  spoken  of,  that 
endosmotic  and  exosmotic  action  caimot  possibly  account  either 
for  the  motions  seen  in  B.  paradoxa,  or  indeed  in  any  other 
diatom  with  which  we  are  acquainted ;  and  that,  in  order  to 
explain  the  ordinary  movements,  and  also  those  very  striking 
secondary  movements  exhibited  by  objects  in  the  immediate 
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vicinity  of  a  free-moving  diatom^  and  whicli  are  unquestion- 
ably associated  with  it  as  cause  and  effect^  we  have  no  alter- 
native but  to  admit  the  existence^  although  as  yet  undetected, 
of  highly  attenuated  prehensile  filaments,  in'virtue  of  which 
the  diatom  itself  moves,  and  produces  the  movements  we  ob- 
serve in  surrounding  particles.*  The  grounds  upon  which  I 
rest  my  view  are  wholly  based  on  the  behaviour  of  the  diato- 
maceous  frustule  with  reference  to  such  particles.  This  may 
probably  be  looked  upon  as  assuming  more  than  is  warranted 
without  ocular  proof  of  the  existence  of  the  oi^aus  alluded 
to.  I  can  only  reply  that  the  assumption  is  supported  by 
stronger  and  more  tangible  proof  than  the  theory  of  endos- 
moiic  and  exosmotic  action  \  which  is,  after  all,  nothing  more 
than  an  assumption.  In  favour  of  the  former  view,  there 
exists  strong  presumptive  proof.  In  favour  of  the  latter,  not 
only  is  presumptive  proof  deficient,  but  such  other  evidence 
as  can  be  brought  to  bear  upon  the  question,  tends  at  once  to 
disprove  its  correctness.  This  I  will  endeavour,  as  briefly  as 
possible,  to  demonstrate. 

In  general  terms,  endosmotic  and  exosmotic  action  may  be 
defined  as  the  eflFort  whereby  two  fluids,  of  diflferent  densities, 
and  which  happen  to  be  separated  from  each  other  by  an 
animal  or  vegetable  membrane,  slowly  commingle,  and  ac^uii^ 
the  mean  blween  their  two  original  densities.  Such  an^^on 
is  constantly  going  on  in  all  living  animal  and  vegetable  struc- 
tures, and,  Vithout  doubt,  in  those  we  are  more^immediately 
discussing.  The  various  processes  of  assimilation,  absorption, 
and  secretion  aire  most  powerfrdly  influenced  by  it.  But  all 
I  contend  is,  that  this  kind  of  action  is  not  that  whereby  the 
peculiar  movements  of  the  Diatomaceae  are  effected. 

Were  these  organisms  bicellular  or  multicellular,  instead 
of  being  unicellular,  or  were  the  motions  invariably  exercised 
in  only  one  given  direction  of  the  frustule,  such  action  might 
possibly  be  taken  to  account  for  them.  But  there  is  no  con- 
dition of  the  frustular  contents  which  can  impart  the  alter- 
nating character  we  see  to  the  movements ;  unless,  indeed,  we 
admit  the  primordial  utricle  to  be  a  bicellidar  structure,  or 
that  the  terminal  apertures  of  the  frustule  have  the  faculty 

*  Tbe  movements  of  particles  of  matter,  backwards  and  forwards,  along  tlie 
edges  of  the  frustule,  are  evidently  produced  by  different  organs  to  those 
which  influence  the  movements  oi  particles  towed  along  at  a  distance  from 
it,  inasmuch  as  they  are  carried  on  during  the  progress  of  the  diatom,  and 
often  in  a  direction  opposite  to  that  it  is  pursuing.  Judging  from  tlie 
manner  in  which  these  marginal  movements  ot  frustules  take  place,  it  would 
seem  probable  that  the  organs  consist  of  an  extremely  minute  series  of 
extensile  tubular  suckers,  similar  to  those  of  the  Echinidss. 
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of  alternately  opening  and  closing ;  for  either  of  wliich  con- 
ditions there  does  not  appear  to  exist  a  shadow  of  proof  or 
eren  probability; 

I  would  here  mention  having,  yery  recently,  been  enabled 
to  trace  the  circulation,  most  distinctly,  in  firostoles  of  Pleu-^ 
rosiffma  angtdatum,  kindly  sent  me  in  a  living  state  by  Mr. 
Harrison,  of  Hull.  The  current  invariably  flows  in  one  di- 
rection. At  the  hyaline  extremity  of  the  frnstnles  of  this 
species  the  course  of  the  minute  granules,  carried  roimd  by 
the  protoplasmic  current  within,  was  most  palpable.  It  is 
precisely  similar  in  character  to  the  circulation  in  Chsterium ; 
the  granules,  however,  being  much  smaller,  and  the  current 
being  uninterrupted  by  the  presence  of  the  terminal  vesicles 
of  the  desmidiacean  form.  The  course,  of  the  circulation,  in 
the  inmiediate  vicinity  of  >  the  terminal  nodules,  never  varied 
during  the  change  of  direction  of  the  frnstule ;  thereby  afford- 
ing the  most  convincing  proof  that  no  alternate  endosmotic 
and  exosmotic  action  eould  be  influencing  its  movements. 

Again,  if  we  refer  to  the  experiment  made  by  the  author 
of  the  '  Synopsis,^  to  test  the  presence  or  absence  of  any  ex- 
ternal ciliary  apparatus  in  the  Diatomacese,'^  we  find  that  the 
colouring  particles  of  carmine  and  indigo  exhibited  no  trace 
of  the  currents,  which  must  have  been  recognisable  had  ciliary 
apparatus  been  in  operation.  And  yet  it  does  not  appear  to 
have  occurred  to  the  acute  writer  in  question,  that  as  such 
currents,  no  matter  how  produced,  are  easy  of  detection  under 
the  microscope,  they  ought,  by  a  parity  of  reasoning,  to  have 
made  themselves  manifest  from  the  action  of  the  minute  jet 
of  fluid  adduced  as  the  result  of  the  assumed  endosmotic  and 
exosmotic  action ;  or,  to  put  the  case  still  more  forcibly — ^it 
must  be  evident  that  a  jet  of  fluid,  determined  by  the  alternate 
operation  of  endosmotic  and  exosmotic  action,  at  each  terminal 
aperture  of  the  frustule  (granting  the  existence  of  such  action 
for  argument's  sake),  of  sufficient  energy  to  propel  it  along, 
must  of  necessity  have  been  more  than  sufficient  to  cause  the 
dispersion  of  such  extremely  minute  bodies  as  the  particles  of 
carmine  or  indigo  employea.  The  test  adduced  to  disprove 
the  existence  of  ciliary  apparatus,  becomes,  thei'cfore,  con- 
clusive also  against  the  theory  it  was  intended  to  support. 

In  the  case  of  elongated  prehensile  filaments,  on  the  other 
hand,  currents  could  not  be  produced.  In  some  of  the 
Monadina,  and  in  Peranema,  we  may  observe  the  kind  of 
filament  pointed  to,  and  that  it  serves  to  propel  the  creature, 
and  perform  its  office,  without  giving  rise  to  any   current 


•   c 
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whatever.  It  is  unnecessary  to  touch  on  the  rhythmical  alter- 
nating nature  of  the  movements  of  the  Diatomkce» ;  we  have 
many  examples  of  analogous  action^  in  both^  the  animal  and 
vegetable  kmgdoms.  For,  whether  we  examine  the  heart's 
action  of  one  of  the  most  highly  organized  animals^  or  the 
contractile  vesicle  seen  in  the  animalcule^  and  even  in  some 
forms  of  the  early  vegetable  cell,  we  are  met  by  the  same 
wondrous  fact,  and  perplexed  by  the  same  insurmountable 
difficulty. 

Hemidiscus,  nov.  gen..  Wall, 

Prustules  free.  Valve  arcuate,  with  a  marginal  nodule. 
Cellulation  hexagonal,  radiate. 

The  valvular  structure  of  this  genus  indicates  a  very  close 
affinity  to  Eupodiscus,  and  the  discoidal  forms  generally. 
Its  peculiar  outline,  and  the  invariable  character  of  the 
unequally  developed  connecting  zones,  distinguish  it  from 
that  genus.  We  have  examples  of  similar  unequal  develop- 
ment in  the  connecting  zones  of  some  Surirelke,  Gomphonema, 
Podosphenia,  Rhipidophora,  lAcinophora  and  Meridian ;  in  all 
of  which  genera  the  ''  cuneate"  character  of  the  frustule  is, 
in  a  great  measure/  due  to  its  occurrence. 

H.  cuneiformis,  n.  sp. — ^Valves  arcuate,  with  a  slight  in- 
flation and  nodule  at  the  centre  of  the  plane  margin ;  and  a 
row  of  marginal  puncta.  Valve  slightly  convex  at  its  margin. 
Cellulation  distinct;  hexagonal;  largest  at  centre,  from 
whence  the  cells  radiate.  Connecting  zones  broadest  on  the 
convex  aspect  of  the  frustule,  the  section  of  which  is,  accord- 
ingly, cuneate.  Length  -0017  to  '0056.  Diameter  of  valve 
•0010  to  -0025.     PL  II,  figs.  3  and  4. 

Prom  Salpee,  Bay  of  Bengal  and  Indian  Ocean.  April, 
1867. 

This  species  presents  great  variation  in  size.  In  general 
shape  the  frustule  corresponds  with  that  of  the  Brazil  nut  of 
commerce ;  the  flat  sides  representing  the  valvular  surfaces, 
and  the  broad  convex  back  the  broad  portion  of  the  connect- 
ing zones.  Sometimes,  however,  the  valve  attains  a  much 
more  arched  character,  and  then  appears  almost  semicircular. 

I  have  repeatedly  observed  detached  valves  of  this  form  in 
several  of  the  guanos.  As  seen  in  these,  the  valves  might 
readily  be  mistaken  for  abnormal  varieties  of  a  THceratium  ; 
and  it  is  just  possible,  therefore,  that  the  TViceratium  semi- 
circulare  of  the  Bermuda  deposit,  described  and  figured  by 
Mr.  Brightwell  in  the  '  Microscopical  Trans.'  (vol.  i,  p.  256) 
may  belong  to  this  genus.  In  the  figure  appended  to  Mr. 
Brightwell's  paper,  the  arrangement  of  the  cells  seems  to 
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tally  in  every  pointy  the  general  outline  differing  only  as 
regards  the  central  convexity  x)f  the  plane  margin  and  the 
absence  of  the  nodule.  The  same  remark  applies  to  Ehren- 
bei^s  TViceratium  obtusum,  which  is  akin  to  Mr.  Bright- 
well's  form.     {Vide  ' Mikrogeologie/  t.  18—49.) 


Stigmapho&a^  nov.  gen.^  Wall. 

Frustules  free^  naviculoid.  Valves  lanceolate^  "  loculate.^' 
Loculi  with  central  and  marginal  puncte. 

From  the  very  hyaline  nature  of  this  diatom^  and  its  oc- 
curring somewhat  rarely^  the  precise  structure  of  the  locu- 
lated  portion  is  perhaps  doubtful.  The  resemblance  to 
Masiogloia  is  apparent^  rather  than  real^  for  the  subjoined 
reasons : — The  supplementary  nodules^  which  may  be  ob- 
served in  one  species^  in  the  course  of  the  median  line^  are 
obviously  repetitions  of  the  ordinary  terminal  and  central 
nodular  processes.  Now  each  "  loculus^'  presents  a  minute 
nodule  of  precisely  similar  aspect  at  its  centre.  When  the 
frustule  is  seen  in  a  front  view^  the  nodules  of  the  median 
line  and  the  loculi  appear  in  the  same  plane.  It  is  difficult, 
therefore,  to  conceive  that  the  one  set  of  nodules  should 
belong  to  the  valvular  structure,  whilst  the  other  forms 
portion  of  an  annular  appendage.  But,  under  any  circum- 
stances, the  nodules  of  the  loculi,  and  those  elsewhere  met 
with,  afford  a  marked  character  whereby  this  genus  may  be 
distinguished. 

S.  rostratay  n.  sp. — Valves  lanceolate  and  suddenly  con- 
tracted half-way  between  the  centre  and  extremities  of  the 
valve,  so  as  to  make  the  latter  seem  rostrate.  Valve  slightly 
inflated  at  its  central  margin.  Loculi  in  two  pairs.  Seen  in 
the  side  view  they  appear  like  two  small  pyriform  cells, 
united  by  their  bases,  and  situated  just  within  the  inflation. 
Median  line  with  from  three  to  ten  supplementary  nodules, 
arranged  equidistantly  along  the  rosbrate  portion  of  the 
valve. 

Front  view,  linear  lanceolate,  truncate  at  the  ends; 
median  lines  being  distinguishable  within  the  valve,  and 
parallel  to  its  margins.  Length  -0038 ;  breadth  -0006.  Figs. 
5  and  6. 

From  Salpse,  Bay  of  Bengal  and  Indian  Ocean.     April, 

1857. 

S.  lanceolata,  n.  sp. — Valves  lanceolate,  extremities  acute. 
Loculi  as  in  first  species,  but  with  an  additional  minute 
nodule  on  their  inner  convex  margins.     Median  line  without 


44  Wallich^  on  Siliceous  Organisms, 

supplementaiy  nodules.  Front  view  as  in  last  species^  with 
the  last  exception. , 

Var.  fi,  with  two  minute  nodules^  in  juxtaposition,  half- 
way between  central  and  terminal  nodules  of  the  median  line. 

Length  -0038 ;  breadth  "0007.     Figs.  7  and  8. 

Habitat  with  the  last. 

ASTEROMFHALUS,  Ekr, 

The  next  forms  to  be  noticed  belong  to  the  genera 
Asteromphahis  and  Asterolampra  of  Ehrenberg.  Before 
describing  them,  however,  it  is  necessary  that  I  should  state 
the  groimds  upon  which  I  have  ventured  to  revise  the 
characters  of  these  two  genera,  and  to  ignore  the  supple- 
mentary genus  Spatangidium,  more  recently  established  by 
M.  Br^isson.  It  is  not  without  considerable  hesitation 
that  I  attempt  to  modify  the  classification  oflPered  by  Dr. 
Greville  in  the  *  Transactions'  of  the  Society,  only  a  few 
months  ago  ('Trans.  Microscop.  Soc.,'  vol.  vii,  p.  157).  That 
hesitation  is,  nevertheless,  in  some  degree  lessened  by  the 
knowledge  that  Dr.  Greville's  views  have  undergone  an 
alteration  since  the  appearance  of  the  paper  referred  to ;  and 
by  the  hope  that  the  opportunities  I  have  had  of  examining 
a  very  large  number  of  recent  specimens  of  both  genera,  may 
obtain  for  me  some  claim  to  be  heard. 

The  characters  of  Asteromphalus  are — "  Frustules  single, 
equally  bivalve,  circular;  valves  marked  with  alternate  rays, 
forming  a  double  star;  central  rays  (imperfect  septa)  not 
reaching  the  margin,  two  of  them  .  parallel,  the  others 
diverging;  mai^inal  rays  broader,  smooth,  flat,  one  being 
absent  or  so  far  obsolete,  that  the  two  central  rays  inclosing  it 
become  parallel  ;'* — 

Whilst  in  Asterolampra  the  characters  are — '^  Free ;  frus- 
tules single,  equally  bivalve,  circular;  central  portion  imper- 
fectly divided  by  thin  septa,  which  do  not  reach  the  margin, 
but  alternate  with  rays  extending  to  the  margin,  unsupported 
by  septa''  ('  Microg.  Diet.') 

M.  Br^isson's  sub-genus  Spatangidium  was  devised  in 
order  to  separate  such  forms  as  have  the  rays  arranged 
excentrically  from  those  in  which  they  are  arranged  centri- 
cally,  the  "  secondary  or  umbilical"  rays  being  very  properly 
ignored. 

Dr.  Greville,  again,  proposes  to  modify  M.  Brebisson's 
characters  by  placing,  under  Asteromphalus y  such  forms  as 
have  their  discs  '^  finely  granulated,"  and  a  '^  centrical  or  ex- 
centrical  hyaline  area ;"  y9hJ^si  Spatangidium  includes  the  forms 
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with  "  distinctly  areolated  discs'^  and  ^^  an  exoentrical  hyaline 


area.'^ 


The  confusion  into  which  these  genera  have  fallen  appears 
to  have  arisen  from  the  fundamental  error  of  viewing  the 
sutures  of  the  hasal  portion  of  the  true  rays  as  "  secondary 
or  umbilical  rays/'  Omitting^  for  a  moment^  the  question  as 
to  the  true  nature  of  the  "  septa,"  or  "  imperfect  partitions," 
spoken  of  by  Ehrenberg,  and  assigned  by  him  both  to 
Asteromphabis  and  Asterolampra,  a  marked  character  exists 
by  which  alone  these  two  genera  may  be  distinguished  from 
each'  other.  It  consists  in  the  presence,  in  the  first-named 
genus,  of  that  ray  variously  designated  as  the  "median," 
'^  nuclear,"  and  "  obsolete"  ray ;  and  for  which  I  propose  to 
substitute  the  name  basal  ray,  firom  the  true  rays  being 
always  arranged  around  or  upon  it.  But  in  addition  to  this 
primary  chaiucter  it  will  be  found,  on  looking  at  the  front 
view  of  firustules  of  the  two  genera,  that  an  important 
generic  character  may  be  derived  from  the  internal  structure 
of  the  valves ;  "  the  imperfect  partitions"  being  seen  to  dip 
down  towards  the  interior  of  the  frustule  of  Asteromphalus, 
whilst  they  do  not  occur,  at  all,  in  Asterolampra,  save  as 
linear  markings  similar  to  those  seen  on  the  external  surface. 

Simple  repetition  of  parts,  such  as  the  rays  of  these 
genera,  and  trifling  modifications  in  outline,  must  be  looked 
upon  as  insufficient  bases  for  specific  distinction.  In  like 
manner  the  centrical  or  excentrical  arrangement  of  the  rays 
is  a  character  on  which  no  reliance  can  be  placed,  as  both 
may  be  seen  to  occur  in  different  individuals  indubitably 
belonging  to  the  same  species.  As  a  general  rule,  a  certain 
degree  of  excentricity  must  exist,  as  the  natural  result  of  the 
presence  of  a  basal  ray.  Nor  could  it  well  be  otherwise, 
when  we  reflect  that  the  diatomaceous  frustule,  once  formed, 
admits  of  no  change  of  structure,  and  that  the  excentricity 
is  therefore  the  result,  and  not  the  cause,  of  the  peculiarity 
in  the  basal  ray.  That  some  definite  function  is  performed 
by  the  rays  must  be  inferred  from  the  fact  that,  in  numerous 
specimens  preserved  in  balsam,  some  of  the  rays  may  be  seen 
filled  with  an  air-bubble,  proving  that  they  are  tubular.  But 
so  long  as  the  true  and  basal  rays  do  not  deviate  in  structure 
from  their  normal  types,  mere  number,  and  the  simple 
amount  of  excentric  arrangement,  may  safely  be  regarded  as 
depending  on  causes  not  of  a  constant  character.^    The  rays, 

*  In  the  October  number  of  the  '  Quarterly  Journal  of  Micros.  Science,' 
Mr.  Koper,  whilst  commenting  upon  Mr.  Johnston's  paper,  draws  attention 
to  the  fact  of  Mr.  Shadbolt  having  pointed  out,  some  years  ago,  the  "  alter- 
nate disposition"  of  the  valves  in  Mterolampra.     The  same  structure  has 
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both  in  AsteromphtUus  and  in  AsteroJampra,  are  formed  upon 
the  same  general  plan.  They  consist  of  an  expanded  base^ 
by  the  margins  of  which  they  are  united  together^  or  to  the 
basal  ray;  and  of  the  free  hyaline  arm  which  is  directed 
towards  the  circumference  of  the  valve.  The  curvature  oc- 
casionally seen  in  the  last-named  portion  of  the  rays  is 
extremely  variable  in  extent.  The  connecting  sutures,  on 
the  other  hand^  afford  a  tolerably  constant  character^  and  are 
important^  inasmuch  as  on  the  shape  of  the  connected  por* 
tions  of  the  rays  depends  their  contour.  The  basal  rays  also 
yield  good  characters^  their  capitate  extremities  being  either 
wholly  or  partially  overlapped  by  the  true  rays^  and  being 
either  angular^  olavate^  emarginate^  or  simply  elongated. 

ASTEROMFHALUS,  Ekt. 

Frustules  jfiree ;  disciform.  Valves  orbicular,  sub-orbicular, 
or  oblong,  with  an  indefinite  number  of  hyaline  rays  ar- 
ranged round  the  capitate  extremity,  or  one  or  more  basal 
rays.  Front  view  of  frustule  exhibiting  ''  imperfect  septa." 
Cellulation  of  inter-radial  spaces  hexagonal. 

Section  I. — Basal  ray  single. 

A.  imbricatus,  n.  sp. — Rays  numerous,  arranged  more  or 
less  excentrically  round  the  davate  elongated  extremity  ef 
the  basal  ray ;  one  ray  opposite  to  and  continuous  with  the 
basal  ray.     Sutures  angular. 

Var.  /3.  Sutures  plane. 

Var.  y.  Capitate  extremity  of  baaal  ray  emarginate. 

This  remarkably  beautiM  disc  presents  us  with  one 
extreme  of  the  series,  of  which  A.  sarcophagus,  a  species 
immediately  to  be  noticed,  constitutes  the  other.  The  basal 
ray  being  directed  towards  the  observer,  the  true  rays  on 
either  side,  gradually  diminish  in  size  till  they  reach  the  odd 
ray,  which  is  only  about  half  the  size  of  the  largest  one. 
The  arrangement  is  thus  rendered  very  exoentrical.  Ex- 
tremity of  basal  ray  much  produced.  Cellulation  conspicuous. 
Diameter  of  valve  -0029.     Fig.  9. 

From  SalpaB,  Bay  of  Bengal.    April,  1867. 

A,  elegans,  Grev. — ^This  form  represents  a  variety  of  Dr, 

also  been  noticed,  in  a  few  speoies,  by  other  observers  since  Mr.  Shadbolt's 
discovery.  It  will  be  found,  liowever,  I  believe,  in  most  discoid  forms, 
althongh  only  observable  in  those  that  have  conspicuous  markinfi»  and 
hyaline  valves.  It  certainly  occurs  in  Eupoditcus,  JsUroiampra,  Campy- 
hducus,  and  in  the  sigmoidally  bent  form  of  Biddulpkia  twrgida^  In  the 
last  two,  the  valves  are  placed  at  right  angles  to  each  other. 


Walucr,  on  Silicetms  OrgamMns.  47 

Greville's ;  the  capitate  extremity  of  basal  ray  being  laterally 
emarginate,  central  suture  plane^  others  angular.  Diameter 
•0021.    Fig.  10. 

From  Salpse^  Indian  Ocean. 

A,  malleuSy  n.  sp. — Bays  linear^  in  two  or  more  pairs^ 
arranged  on  each  side  of  the  maUeiform  extremity  of  the 
basal  r^.  Upper  {i.  e.  inner)  edge  of  basal  ray  free. 
Cellulation  very  oonspiciMnuL  Sutures  plane.  Diameter 
•0021.     Fig.  11. 

From  Salpse;  Indian  Ocean.    May^  1857. 

A.  sarcophaguSy  n.  sp. — Valve  oblong,  with  a  slight  constric- 
tion near  each  extremity.  Basal  ray  plane,  and  continuous 
with  one  of  the  true  rays.  Sutures  plane.  Cellules  very 
lai^. 

The  broadest  portion  of  this  species  is  always  towards  the 
extremity  opposite  the  basal  ray,  thus  giving  the  valve  a 
somewhat  pyriform  or  sarcophagus-like  shape.  Length 
•0018;  breadth  -0009.     Fig.  12. 

Indian  Ocean,    From  Salp». .  May,  1857* 

Section  II.— More  than  one  basal  ray. 

A.  Grevillii.—'Baasl  rays  three  in  number,  united  at  the 
centre  of .  valve  by  their  capitate  bases^  and  forming  a 
Y-shaped  figure.  The  remaining  (eight)  rays  having  cuneate 
bases,  which  are  arranged  between  the  angles  formed  by  the 
decussation  of  the  basal  rays.     Sutures  of  true  rays  plane. 

The  free  portions  of  both  sets  of  rays  are  of  the  same  size, 
and  suddenly  expand,  giving  a  circular  aspect  to  the  central 
part  of  the  disc.     Diameter  '0025.     Fig.  15. 

Indian  Ocean.     May,  1857. 

I  beg  to  associate  tms  beautiful  'diatom  with  the  name  of 
one  of  our  oldest  and  most  acute  microscopic  observers, 

ASTEROLAMPBA,  Ehv. 

Frustules  free;  disciform.  Valves  orbicular  or  sub-* 
orbicolaor,  with  an  indefinite  number  of  hyaline  rays,  which 
are  united  together  by  their  angular  bases.  Basal  ray  absent. 
Cellulation  of  inter-radial  spaces  hexagonal.  Free  margin 
of  rays  granulated. 

.  A.  Marylandica,  Ehr.— The  only  species  noticed  by 
Kutsing  is  the  fossil  one  described  under  the  above  name  by 
Ehrenl^ig,  the  number  of  rays  being  restricted  to  eight. 
Specimens  in  my  possession  exhibit  six,  seven,  and  twelve 
\  rays,  without  the  slightest  structural  difference.    Figs.  13 

^  and  14  are  appended  in  order  to  show  the  wide  rapge  of  form 
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assumed  by  the  rays  in  these  diatoms ;  the  rays  in  the  first 
being  almost  rhomboidal^  whilst  those  in  the  second  are 
ahnost  linear.  The  figures  clearly  prove  that  the  so-called 
''umbilical  rays'^  are  merely  the  sutures  of  the  bases  of 
the  rays. 

Pig.  13,  var.  /3.    Diameter  0015. 

Fig.  14,  var.  y.    Diameter  -0019. 

Bay  of  Bengal,  Indian  Ocean.     From  Salpse. 

CJuetoceros  bacteriastrium,  n.  sp. —  Filament  cylindrical. 
Valves  more  or  less  cup-shaped,  discoidal.  With  from  four 
to  twelve  marginal  awns.' 

The  valves  in  this  species  resemble  Mr.  Shadbolt's  genus 
Bacteriastrium  so  closely,  as  to  leave  no  doubt  of  both  belong- 
ing to  the  same  form.  The  varieties  are  very  numerous,  but 
differ  only  in  number  of  awns,  and  their  simple  or  furcate 
character.     Size  extremely  variable. 

Very  frequent  and  abundant. 

Atlantic.     From  Salpse.     Figs.  16  and  17. 

C/uetoceros  boreak,  Bailey. — ^This  form  is  figured  in  order 
to  show  the  cup-shaped  structure  of  the  valves,  and  the 
cylindrical  connecting  zones. 

Very  frequent. 

Atlantic.    From  Salpse.    Fig.  18. 

THceratium  punctatum,  n.  sp. — Valve  with  a  minute  horn 
at  each  angle,  and  a  line  of  marginal  puncta.  Cellulation 
minute,  radiating  from  centre.  Diameter  '0012  to  *0015» 
Fig.  21. 

Bay  of  Bengal,  Indian  Ocean^  Atlantic.    From  Salpse* 

Frequent. 

Coscinodiscus  radiatus,  Ehr. — ^A  small  variety,  with  a 
crenate  border  within  the  margin.    Diameter  '0010.  Fig.  22. 

Bay  of  Bengal,  Indian  Ocean.     From  Salpse. 

Synedra  doliolus,  n.  sp. — Frustules  linear,  frequently  form- 
ing a  cask-shaped  group,  by  their  adherence  after  mvision. 
VaJve  sub-arcuate.  Pseudo-nodule  absent.  Strise  30  in 
*001.     Length  -0020  to  0050. 

Bay  of  Bengal,  Indian  Ocean,  Atlantic.    From  Salpse. 

Common.    Fig.  19. 

This  form  is  unquestionably  a  free  species,  and  may  be 
placed  under  Synedra  provisionally. 

Nitzschia  lanceolata,  Sm. — ^A  variety  with  the  strise  ar- 
ranged in  quincunx,  what  tmder  certain  aspects  gives  the 
appearance  of  oblique  striation.  Length  -0060  to  -0075. 
Strise  48  in  -001. 

Bay  of  Bengal,  Indian  Ocean,  Atlantic.     From  Salpse. 

Frequent.    Fig.  20. 
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The  history  of  the  fossil  Xanthidia  of  the  Cretaceous  flint 
nodules  has  hitherto  been  beset  with  a  most  perplexing  diffi- 
culty. Apart  from  the  much-vexed  question  as  to  the 
mbnner  in  which  the  siliceous  element  of  the  nodules 
became  aggregated  into  masses^  so  as  to  enshroud  these  struc- 
tures, the  occurrence  of  organisms,  held  to  be  strictly  in- 
habitonts  of  fresh  water,  in  deposits  of  unquestionable  marine 
formation,  presented  an  ample  field- for  discussion  and  con- 
jecture. The  Desmidiacese,  of  which  family  the  Xanthidia 
constitute  the  sporangia,  are  thus  described  by  Mr.  Ralfs : 
"  All  the  family  are  inhabitants  of  fresh  water.  Mr.  Thwaites, 
indeed,  has  gathered  two  or  three  species  in  water  slightly 
brackish,  but  the  same  species  are  also  found  in  localities 
remote  from  the  sea.  Certain  marine  objects  that  have  been 
classed  with  the  Desmidie®  have  the  internal  matter  of  a 
brown  colour,  but  these  belong  to  the  Diatomaceae.'^*^ 

In  order,  therefore,  to  account  for  their  occurrence  amongst 
purely  marine  deposits,  it  was  deemed  necessary  to  assume  that 
they  had  been  washed  down  by  rivers  or  floods,  or  transported 
by  winds  from  the  land  to  the  sea ;  where,  after  gradually  sub- 
siding, they  became  incorporated  with  the  siliceous  material 
in  which  they  were  found  imbedded.  The  tough,  semi-homy 
texture  of  their  outer  covering,  and  well-known  power  of 
withstanding  extreme  climatic  changes,  seemed  to  favour 
this  idea  of  their  indestructibility,  even  under  conditions  so 
opposed  to  those  in  which  they  originally  lived.  But  the 
explanation  was,  at  best,  unsatisfactory. 

The  discovery  of  two  well-marked  varieties  of  Xanthidia, 
in  a  recent  state,  amongst  the  alimentary  contents  of  the 
Salpte,  was,  therefore,  fraught  with  no  slight  interest.  From 
the  condition  of  their  endochrome  it  is  certain  they  had  but 
recently  been  inclosed  in  the  cavities  of  these  creatures ;  and 
from  the  situation  in  which  they  were  discovered,  it  is  equally 
certain  that  they  could  not  have  been  derived  from  fresh- 
water sources  by  any  of  the  agencies  above  referred  to.  But 
whether  or  not  these  bodies  are  the  sporangia  of  genuine  pelagic 
DesmidiacetBy  they  certainly  exhibit  an  identity  of  appearance 
and  structure  with  the  fossil  forms,  too  striking  to  admit  of 
question.  The  probability,  however,  of  their  being  true 
pelagic  representatives  of  this  family  is  greatly  enhanced  by 
the  occurrence,  in  the  same  material,  of  bodies  closely  resem- 
bling the  Closteria.  These  have  only  been  met  with  sparingly, 
and  it  has  been  impossible,  therefore,  to  determine  their 
nature  with  certainty.  But  the  strongest  evidence  in  favour 
of  their  identity  with  the  fossil  Xanthidia  is  derived  from 

*  Ralfs'  'British  Desmidies.'    Inlrod.  p  2. 
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their  association^  in  the  recent  state^  with  other  organisms, 
such  as  Diatomacea,  Foraminifera,  and  Acanthometra,  whose 
fossil  remains^  in  like  manner,  occur  associated  with  them  in 
the  flints.  The  question  as  to  their  being  true  sporangia  of 
Desmidiacea  becomes,  therefore,  of  secondary  importance. 

On  endeavouring  to  identify,  if  possible,  the  Xanihidia  of 
the  Salpse  material  with  some  of  the  described  fossil  forms, 
I  was  struck  by  the  marked  resemblance  the  first  species, 
figured  by  Mr.  H.  H.  White  (in  the  'Trans.  Micros.  Soc., 
for  1847,  vol.  i,  p.  77),  bore,  not  to  my  Xanthidia,  but  to 
Coscinodiscua  Sol,  The  central  portion,  as  rendered  in  the 
figure,  certainly  exhibited  no  trace  of  hexagonal  cellulation, 
such  as  is  to  be  found  in  all  the  Coscinodisci.  But  the 
peculiar  membranous  expansion,  and  its  ragged  border,  tallied 
in  so  precise  a  manner  with  certain  specimens  of  C.  Sol 
that  had  become  partially  dried,  by  accident,  on  the  slides 
containing  them,  that,  on  turning  to  the  letter-press,  it  was 
with  no  small  pleasure  the  following  passages  struck  my 
eye. 

'*  X.  vestitum,  so  named  firom  the  transparent  membrane 
which  extends  beyond  the  body''  and  again,  ''It  has  the 
appearance  rather  of  a  superficies  or  disc,  t^an  of  a  solid 
body.'' 

All  doubt  on  the  question  has  been  set  at  rest,  however, 
inasmuch  as,  through  the  politeness  of  Mr.  White,  I  have 
had  an  opportunity  of  inspecting  the  identical  specimen  from 
which  the  figure  refeiyed  to  was  drawn ;  and,  not  only  has 
my  examination  confirmed  the  first  impression,  but  lent  strong 
additional  testimony  in  its  favour,  the  membranous  expansion 
of  the  fossil  specimen  proving  to  be  unquestionably  double, 
as  is  the  case  with  the  recent  one. 

In  sections  of  flint  in  my  possession,  the  remains  of  the 
obliquely  truncate  cylinders  of  Rhizoselenia  and  spicula  of 
of  Acanthometra  may  be  distinctly  recognised.  Both  these 
forms  are  also  plentifully  found,  in  a  recent  state,  in  the 
Salpse  stomachs.  But,  as  in  the  case  of  the  fossil  disc  in  Mr. 
White's  collection,  all  trace  of  markings  on  the  siliceous 
envelopes  are  lost.  The  soft  contents  have  retained  the 
original  outline,  and  the  geometrically  arranged  spicula  of 
Acanthomeira  are  represented  by  the  dark  metamorphosed 
granules  of  sarcode,  which,  in  the  living  condition  of  the 
organism,  had  occupied  its  tubular  cavities  and  nucleus. 

In  the  recent  state  the  siliceous  organisms  had  been  asso- 
ciated with  the  Xanthidia,  In  the  fossil  state,  they  stitl 
were  found  together.  But  whence  had  vanished  the  beautifol 
and  very  conspicuous  netwprk  of  the  disc  ?     It  had  yielded 
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to  the  same  seqneiioe  of  disiiitegration  and  Teconstmctioii 
that  had  been  undeigone  by  every  siliceoiiB  particle  consti*- 
tnting  the  nodide  which  enveloped  it.  And  imperishable 
though  the  material^  both  in  its  former  and  present  state^  all 
trace  of  its  exquisite  structure  had  been  obliterated ;  whilst 
the  delicate  fabric  it  once  served  to  support  alone  remained  to 
tell  the  wondrous  history.     . 

I  have  alluded  in  a  previous  part  of  this  paper  to  the  food 
of  the  Salpae  and  other  pelagic  creatures  being  composed^  in  a 
great  measure^  of  Diatomacese  and  other  silioeous-walled 
organisms.  I  have  pointed  out  in  what  inconceivably  vast 
multitudes  the  Salpae  are  met  with ;  and  endeavoured  to  esta^ 
blish  some  relation  between  the  siliceous  exuvise  of  these 
creatures,  and,  on  a  yet  vaster  scale,  the  exuviae  of  the 
gigantic  cetaceans  that  feed,  in  turn,  upon  the  Salpae, 
with  the  siliceous  material  to  be  found  in  the  deep-sea 
deposits. 

But  another  most  important  and  interesting  point  demands 
notice.  Namely,  the  extent  to  which,  by  these  combined 
operations,  the  siliceous  particles  may  become  accumulated 
i$Uo  masses,  either  by  chemical  combination  or  simple  elective 
affinity,  so  as  to  account  for  the  layers  and  nodules  of  flint 
which  occur  in  the  Chalk  formation. 

Few  subjects,  probably,  have  given  rise  to  greater  diflFerence 
of  opmion  and  discussion  than  the  flints  in  question.  Pro- 
fessor Ehrenbci^  has  stated  an  opinion  that  the  flint  nodules 
and  layers  of  the  British  Chalk  formation  have  been  derived 
by  some  metamorphic  process  from  strata  of  Diatomacese, 
which  have  disappeared  under  its  action. 

Again,  it  is  believed  by  some  eminent  geologists  that  flints 
are  aggregations  of  silex,  round  some  organic  nucleus,  such  as 
sponges,  pieces  of  coral,  shell,  and  the  like ;  and  that  such 
aggregation  took  place  whilst  the  silex  was  held  in  a  state  of 
sotulion  by  the  waters  of  the  deposit.  But  this  view  can 
hardly  be  said  to  account,  in  a  satisfactory  manner,  for  the 
segregation  of  the  siliceous  compound  into  distinct  masses  and 
layers,  such  as  are  to  be  found  in  the  Chalk  formation,  and 
which  impart  to  it  a  degree  of  stratification. 

Others  regard  the  action  as  one  of  molecular  aflinity. 
"  There  appears  no  evidence,''  says  Mr.  Brande,  "  of  its  {the 
Chalk)  having  been  precipitated  from  chemical  solution ;  but, 
on  the  other  hand,  it  bears  marks  of  a  mechanical  deposit,  as 
if  from  water  loaded  with  it  in  a  state  of  fine  division.  And 
upon  this  principle,  some  gleam  of  light  may  perhaps  be 
thrown  upon  the  enigmatical  appearance  of  the  flints ;  for 
it  is  found  that  if  finely  powdered  silica  be  mixed  with  other 
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eorthy  bodies^  and  the  whole  difi^iaed  through  water,  the 
grains  of  silica  have^  under  certain  circmnstances,  a  tendency 
to  aggregate  into  small  nodules ;  and  in  chalk  some  grains  of 
quartz  (fragments  of  siliceous  spicuke^  &c.)  are  discover- 
able." 

This  theory^  no  doubt,  is  perfectly  correct  as  far  as  it  goes ; 
and  the  agency  described  does,  in  all  probability,  perform  a 
part  in  the  segregative  disposition  of  the  flint  formation. 
But,  when  it  is  taken  into  consideration  that  a  state  of  unde- 
viating  repose  is  maintained  in  the  depths  at  the  bed  of  the 
ocean,  and  that  the  calcareous  particles,  which  go  to  form  the 
Chalk,  are  deposited  in  a  pulpy  mass,  presenting  a  homoge- 
neous surface  upon  which  any  foreign  deposit  would  be 
equably  distributed,  it  is  clear  that  other  agencies  must  also 
be  at  work  in  order  to  produce  the  results  observed.  Under 
such  a  state  of  repose,  were  the  tendency  of  the  minutely 
divided  particles  of  silex  to  aggregate  together  the  sole  agency 
in  the  flint  formation,  we  should  find  the  concretions  obeying 
some  general  law  as  to  size,  shape,  structure,  and  position. 
But  no  such  connexion  can  be  traced.  The  masses  are  dis- 
tributed in  layers,  and  these  do  not  present  themselves  equally 
throughout  the  Chalk  formation.  I  am  aware  it  has  been 
asserted  that  the  siliceous  beds  of  Diatomacese  of  the  South  of 
Horope  and  the  North  of  Africa  are  of  later  formation  than 
the  Chalk.  But  the  Chalk  itself  yields  sufficient  evidence  of 
the  presence  of  diatomaceous  and  other  minute  siliceous 
organisms  in  the  waters  of  that  period.  The  occurrence  in  a 
fossil  state  in  the  Chalk,  and,  as  I  have  shown,  in  the  flint 
itself,  of  forms  living  at  the  present  time,  indicates  that  the 
sea  abounded  with  the  same  kind  of  siliceous  organisms  in 
those  times  as  in  the  present.  And,  on  the  other  hand,  there 
is  no  evidence  to  prove  that  the  waters  of  the  Cretaceous  period 
were  more  profusely  charged  with  silex  in  a  state  of  solution 
than  the  waters  of  the  existing  seas.  So  that  the  simple 
molecular  affinity  of  the  siliceous  particles  for  each  other, 
although  operating  "  under  certain  circumstances,"  cannot  be 
accepted  as  the  principal  agency  by  means  of  which  they  have 
been  aggregated  together,  through  vast  undisturbed  spaces, 
in  the  irregular  manner  in  which  they  are  discovered  in  the 
Chalk  formation. 

In  the  guanos,  although  on  a  very  limited  scale,  this 
aggregative  tendency  may  be  detected.  In  this  kind  of 
deposit  masses  may  often  be  foimd  composed  wholly  of 
cohering  frustules  of  Diatomaceae.  The  Rhizoseleniae  occur 
thus  impacted  together,  forming  small  bundles,  and  possessing 
considerable  cohesive  force.    It  is  worthy  of  notice  that  these 
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are  the  forms  which  were  observed  by  me  in  the  Bay  of 
Bengal  and  Indian  Ocean,  floating  near  the  surface  in  calm 
weather,  in  flocculent  masses,  from  one  to  three  inches  long  ;^ 
and  that,  although  not  seen  floating  in  the  same  condition  on 
the  Atlantic  side  of  Africa,  I  have  repeatedly  taken  numbers 
of  the  larger  Salpse,  of  six  or  seven  inches  in  length,  whose 
digestive  sacs  contained  hardly  any  thing  else.  When  swal- 
lowed by  sea-birds,  and  freed  from  the  nutritive  material 
supplied  by  the  bodies  of  the  Salpse,  these  masses  would 
naturally  cohere  in  the  manner  described ;  and  it  is  highly 
probable,  moreover,  that  the  coherent  tendency  would  be 
much  increased  by  the  partial  conversion  of  a  portion  into 
soluble  hydrates  or  silicates,  the  cementing  property  of  which 
compounds  is  well  known. 

This  cohesive  quality  has  been  noticed  also  by  the  late 
Professor  Bailey,  of  New  York,  as  occurring  in  several 
diatomaceoQs  deposits,  but  especially  in  that  of  California. 
Professor  Bailey  observes,  ^^  Some  of  these  masses  I  endea- 
Tonred  to  break  up  by  boiling  in  water  and  in  acids,  and  also 
by  repeated  freezing  and  thawing  when  moistened,  but  with- 
out good  results  in  either  case.  At  last  it  occurred  to  me 
that  the  adherence  might  be  due  to  a  slight  portion  of  a 
siliceous  cement,  which  the  cautious  use  of  an  alkaline  solution 
might  remove  without  destroying  any  but  the  most  minute 
shell  of  the  diatoms.  As  the  case  appeared  a  desperate  one, 
a  heroic  remedy  was  applied,  which  was  to  boil  small  lumps 
of  the  diatomaceous  mass  in  a  strong  solution  of  caustic 
potass  or  soda.  This  proved  to  be  perfectly  efficacious,  as  the 
masses  under  this  treatment  rapidly  split  up  along  the  planes 
of  lamination,  and  then  crumbled  to  mud.''  f 

Now  bearmg  in  recollection  this  primary  tendency  of 
siliceous  particles  to  cohere,  let  me  review  for  a  moment  the 
conditions  that  present  themselves  to  our  notice. 

We  find  that  the  siliceous  particles  of  the  DiatomacetB, 
Polycystina^  Acanthometr^e^  and  Sponges  exist  not  only  in  a 
state  of  the  utmost  purity,  but  that  they  occur  precisely  in 
that  state  of  minute  subdivision  which  favours  the  solvent  or 
aggregative  process  in  an  eminent  degree.  We  see  that  they 
are  gathered  together  by  the  Salpse,  in  the  first  instance, 
from  the  element  in  which  they  live,  and  that  they  are  freed 
of  all,  or  nearly  all,  their  soft  portions,  by  the  action  of  the 
digestive  cavities    of   these    creatures.    We  find  that  the 

•  'Traus.  Micros.  Soc./  vol.  vi,  p.  84. 

t  *  American  Joamal  of  Arts  and  Sciences/  3d  Series,  vol.  xxi,  May, 
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Salpoe  again^  in  inconoeiyably  vast  numbers,  afford  almost  the 
entire  food  of  the  largest  orders  of  oetaoeans ;  and  I  there- 
fore think  we  are  able  to  infer,  with  certainty,  that,  in  the 
complex  stomachs  and  intestines  of  the  latter,  the  farther 
process  of  aggregation  of  siliceous  particles  goes  on  upon  a 
gigantic  scale,  aided  by  the  presence  of  the  alkalies,  and  that 
the  aggregated  masses  being  voided  at  intervals,  slowly  sub- 
side, without  disruption,  to  the  bed  of  the  ocean. 

It  must  also  be  borne  in  mind  that  the  whales  are  gre- 
garious animals,  frequenting  particular  latitudes  at  particular 
seasons,  and  migrating  under  certain  circumstances ;  and  that 
to  the  operation  of  these  causes  the  irregular  character  of  any 
exuvial  deposits  might  naturally  be  referred.  And  lastly, 
that  it  is  by  no  means  essential  that  chemical  forces  should 
operate  upon  the  siliceous  aggregations,  whilst  yet  within  the 
intestinal  canal  of  the  cetaceans,  to  such  an  extent  as  to 
render  their  concretion  at  all  complete.  But  there  can  be 
no  difficulty  in  conceiving  that  during  the  passage  of  such 
aggregations  through  their  cavities  a  sufficient  degree  of 
chemical  action  might  take  place  to  ensure  their  continuance 
in  the  aggregated  state  until  they  reach  the  pulpy  cretaceous 
stratum  destined  to  be  their  final  resting-place;  whilst  amidst 
the  undisturbed  quietude  of  those  depths  each  fragment  *of 
the  numberless  forms  of  organic  life,  with  which  the  seas  of 
the  secondary  epoch  teemed,  woidd  naturally  become  a 
nucleus,  around  which  the  still  plastic  siliceous  material 
might  slowly  gather  and  consolidate. 

The  coproUtes,  derived  from  another  series  of  oceanic 
monsters  that  frequented  the  seas  of  the  same  epoch,  famish 
us  with  an  analogy,  in  so  far  as  the  deposition  of  animal 
exuvi»  in  masses  and  at  great  depths  is  concerned.  But  in 
this  case  the  nature  of  the  exuviae  left  little  to  be  done, 
either  by  chemical  or  mechanical  action,  after  their  extrusion* 

None  of  the  theories  hitherto  offered  have  indicated,  in  a 
satisfactory  manner,  any  means  whereby  the  siliceous  ele- 
ments could  reach  the  sea-bed  in  already  aggregated  masses. 
It  is  essential,  I  conceive,  that  a  certain  amount  of  aggrega- 
tion  should  take  place  in  those  masses  before  arrival  at  this 
stage  of  their  history.  For, ,  as  already  stated,  had  the 
cohesive  tendency  of  tiie  siliceous  particles  alone  determined 
the  character  of  their  formation,  the  nodular  concretions 
must  of  necessity  have  been  found  arranged  in  obedience  to 
some  definite  law,  both  as  regards  distribution  and  structure. 

The  theory  now  offered  is  by  no  means  intended  to  super- 
sede others,  but  only  to  be  auxiliary  to  them,  by  pointing  out 
an  agency  through  which  the  widely  scattered  siliceous  p^rti- 
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dea  of  the  ocean  may  be  accumulated  together  into  masses 
and  rendered  sufficiently  coherent  to  admit  of  their  reaching 
the  sea-bottom  without  absolate  disruption* 

XANTHiniUHf. 

X. ? — Cell  sub-spherical,  with  fipom  eight  to  ten  long 

tapering  spines,  the  extremities  of  which  are  dichotomously 
divided.  Endochrome  (as  taken  from  the  Salp83  stomachs) 
of  a  pale  yellowish-green  colour,  generally  shrunk  to  a- 
slight  extent*  CeU-wall  exhibiting  the  primordial  utricle  and 
a  stout  homy  external  (cellulose)  layer  continuous  with  the 
spines.  Diameter  of  cell  '0012;  total  diameter  *0038. 
(Pig.  23.) 

Bay  of  Bengal  and  Indian  Ocean.  April,  1857.  From 
Salpse. 

Fig.  24  represents  X.  vesHium,  as  copied  fix)m  Mr.  White's 
figure. 

Fig.  2  represents  a  firequent  form  of  C.  Sol,  in  which  the 
proportion  between  the  size  of  the  disc  and  membranous  ring 
approaches  very  closely  to  that  seen  in  the  fossil. 


On  Tbicsbatiith  Akcticum.    By  F*  C.  S.  Bopbr,  F.L.S.,  &c. 

The  genus  Triceratium  was  first  proposed  by  Professor 
Ehrenberg,  in  a  paper  read  before  the  Berlin  Academy  in 
1839,  to  include  a  dass  of  forms  which  he  stated  to  be  free  or 
non-concatenate. 

Well  known  as  the  large  and  peculiar  species  oi  this  genus 
have  been,  firom  that  time  to  the  present,  to  those  who  have 
studied  this  dass  c£  algse,  it  is  a  remarkable  fact,  that  all  the 
well-known  species,  such  as  THceratium  favus,  altemam, 
striolatum,  &c.,  which  occur  in  the  tidal  harbours  and  estuaries 
of  our  coasts,  ^ave  been  met  with  merely  as  scattered  sped- 
mens  in  the  mud,  and  never  in  a  living  state,  or  attached  to 
larger  alg^,  as  is  frequentiy  the  case  in  the  genera  Biddulphia, 
Amphititres,  and  Isthmia. 

Belying  on  this  negative  evidence,  all  writers  on  Diato- 
maceae  have  followed  the  German  Professor  in  describing  the 
genus  as  non-concatenate,  and  in  the  synopsis  of  Professor 
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Smith  we  find  it  included  amongst  the  free  forms  of  his  first 
sub-tribe,  though  differing  widely  in  general  structure  firom 
all  the  other  genera  included  in  it. 

The  only  statement  that  has  been  published^  tending  to 
throw  light  on  the  mode  of  growth  of  the  larger  species  of 
Triceratium,  is  in  the  introduction  .to  Mr.  Brightwell's  valu- 
able synopsis  of  the  genus^  published  in  1853,  in  '  Micr.  Jour.,' 
vol.  i,  p.  246,  where,  in  alluding  to  a  species  named  by  him 
"  Aroticum"  (from  its  having  been  brought  home  by  Dr. 
Sutherland  from  Beechy  Island,  in  the  Arctic  seas),  he 
says,  "  The  frustules  of  this  species  were  found  in  a  mass, 
unmixed  with  any  other  species  of  Diatomacese ;  many  of  the 
perfect  frustules  have  the  endochrome  in  them,  and  when 
examined  as  fijrst  received,  had  very  much  the  appearance  of 
being  attached  to  a  small  alga  found  with  them.''  Professor 
Smith  had  evidently  entertained  the  idea  that  this  might 
generally  be  the  case ;  as  in  the  '  Synopsis,'  vol.  i,  which 
appeared  before  Mr.  Brightwell's  paper  was  published,  he 
says,  ''The  frustules  are  probably  at  first  attached  to  larger 
algse,  but  I  have  been  unable  to  determine  this  point,  fr^m 
the  isolated  specimens  which  have  fallen  under  my  notice."* 

Since  Mr.  Brightwell's  paper,  no  farther  advance  has  been 
made  in  our  knowledge  of  the  mode  of  growth  of  the  well- 
determined  species  of  Triceratium,  though  the  same  author, 
in  describing  some  gatherings  made  by  Colonel  Baddeley,  has 
figured  two  peculiar  forms  under  the  names  of  T.  undulatum 
and  T,  maUeuSy  which  were  found  in  a  living  state  and  in 
filaments.f  It  will,  however,  require  a  more  extended  exami- 
nation of  the  structure  and  habits  of  this  group,  before  they 
can  be  decidedly  admitted  into  the  present  genus. 

The  general  structure  of  the  valves  in  Triceratium,  the 
horn-like  processes  at  the  angles,  the  frequent  occurrence  of 
spines  on  the  surface,  and  the  strongly  siliceous  and  frequently 
reticulated  connecting  membrane,  are  so  similar  to  that  in 
Biddulphia,  that  I  had  long  entertained  the  opinion  that  they 
were  closely  allied  to  that  genus ;  and  any  one  referring  to  the 
figures  of  the  perfect  frustules  given  by  Mr.  BrightweU  in  his 
'  Synopsis'  of  the  genus,  especially  in  '  Mic.  Jour.,'  vol.  i, 
t.  iv,  fig.  5  a,  and  '  Mic.  Jour.,'  vol.  iv,  t.  xvii,  fig.  11  A  and  fig. 
9  b,  or  who  has  examined  with  a  moderate  power  those  of  7*. 
striolatum  in  the  Thames  mud,  will  see  at  once  how  closely 
they  approximate  on  the  F.Y .  to  the  frustules  of  Biddulphia. 

From  a  careful  consideration  of  these  structural  peculiarities, 

♦  •  Smith's  Syn./  voL  i,  p.  26. 
f  '  Mic.  Jour./  vol.  vi.  p.  153. 
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(although  in  the  absence  of  any  direct  proof)^  I  stated  in  a 
paper  read  before  this  Society  last  year^  that  Triceratimn^  in 
any  good  natural  arrangement  of  the  genera^  ought  to  be  placed 
as  intermediate  between  Amphitetras  and  Biddulphia^ — ^in 
btct,  the  more  extended  knowledge  we  now  have  of  the  curious 
four-sided  firustules  that  occasionally  occur^  of  which  four 
have  been  recorded  as  established  yarieties  of  T.  favusy  arma- 
turn,  farmosumj  and  Arcticumy  would  tend  to  show  a  very 
dose  afiSnity  to  the  former  genus. 

The  object  of  the  present  communication  is,  to  show  that  Tri- 
oeratium  has  always  been  erroneously^  considered  a  free  form. 

Through  the  kmdness  of  Dr.  Walker- Amott  and  Professor 
Busk^  I  have  had  lately  placed  in  my  hands  some  small  frag* 
ments  of  a  Laomedea 
from  Vancouver's 
Island^  with  nume- 
rous specimens  of  a 
Triceratium  attached 
to  it^  and  the  frus- 
tules  are  clearlyunited 
by  their  angles  into  a 
zigzafi^  filament,  as  in 

a  short  thick  gelati- 
nous cushion  or  stepis, 
exactly  as  occurs  in 
Amphitetras.  In 
some  few  cases  I  have 
found  frustules  subdi- 
viding, and  the  per- 
sistence of  the  connecting  membrane  as  in  Biddulphia,  is 
another  most  important  fact  to  be  taken  into  consideration 
in  locating  the  genus  in  any  natural  arrangement  of  the 
class  j  and  shows,  I  consider,  that  there  can  be  now  little, 
if  any,  hesitation  in  removing  it  from  Professor  Smithes 
first  sub-tribe,  and  placing  with  its  natural  allies  in  his  fourth. 
With  respect  to  the  species  to  which  these  frustules  can  be 
referred,  there  appears  to  be  some  little  confusion,  which  it 
would  be  well  to  dear  up.  Mr.  Brightwell,  in  a  paper  dated 
June,  1863,  has  described  a  species  under  the  name  of  7W- 
ceratium  Arcticumfy  but  appears  to  have  made  some  error  in 
the  measurement,  as,  though  stated  to  be  only  ^^xjth  of  an 
inch  in  diameter,  the  valves  which  he  kindly  sent  to  me  have 
distinct,  though  small,  reticulations,  and  the  diameter  isflgth 

.    ♦  *  Mic.  Jour./  vol.  vii.  Trans.  M.  Soc.,  p.  21. 

t  '  Mic.  Jour./  vol.  i.  p.  250,  and  t.  iv,  fig.  11  a  and  b. 
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of  an  imh. :  hiB  figures  and  description  are,  howc¥er^  sufficient 
to  identify  the  species. 

In  October,  1858,  Frofeasors  W.  H.  Harvey  and  J.  W. 
Bailey,  in  describing  some  species  of  Diatomacete  adliering  to 
or  entangled  in  al^,  lMX>ught  home  by  the  United  States' 
Exploring  Expedition  under  Captain  Wilkes,  U.S.N.,  have 
described  a  species  as  THceratium  WiBteni,  from  Pugef  s 
Sound,^  and  also  a  form  under  the  name  of  AmphUetr<i8 
Wilkesii,  which  has  been  found  with  most  of  the  known 
gatherings  of  the  Triceratium,  and  is  now  generally  considered 
a  four-sided  variety  of  the  same  spedes. 

I  am  not  aware  that  any  of  the  original  gathering  of  this 
species  has  heesa  sent  to  this  country ;  but  Dr.  Amott  informs 
tne  that  some  logs  of  wood  were  imported  into  Liverpool  some 
little  time  back  from  Puget's  Sound,  attached  to  which  were 
some  zostera  leaves  and  small  zoophytes,  azul  from  a  boiling 
made  of  them  were  obtained  both  triangular  and  square  forms, 
which  agree  with  the  descriptions  given  by  Prof.  Harvey  and 
Bailey,  and  show  that  these  species  are  clearly  identical  with 
that  previously  described  by  Mr.  Brightwell  as  T.  Arcticum. 

It  follows  from  this,  that  the  TViceratium  Wilkesii  and 
AmphitetrcLS  Wilkesii  of  Harvey  and  Bailey  miist  be  cancelled 
altogether,  and  the  name  of  Arcticum  be  retained,  to  include 
the  species  from  both  localities  on  the  ground  of  priority. 
The  species  from  Vancouver's  Island  is  identical  in  structure 
with  the  preceding  forms,  and  though  the  figures  given  by 
Mr.  BrightweU  in  *Mic.  Jour.,'  vol.  i,  t.  iv,  fig.  11  c  and  6, 
are  sufficiently  characteristic,  I  give  rather  a  frdler  specific 
character  to  assist  identification  for  the  future. 

TViceratium  Arcticum,  BrightweU. 

Valves,  with  slightly  convex  or  straight  sides,  with  small 
but  distinct  areolations,  radiating  in  lines  from  the  centre, 
and  becoming  very  minute  at  the  angles,  which  are  obtusely 
rounded,  and  slightly  enlarged ;  connecting  membrane  with 
similar  reticulations  to  the  valve,  arranged  in  transverse  lines. 
Diam.  -0105  to  -0054  of  an  inch.    Syn.  Tri.  Wilkesii  H  and  B. 

Var  ./3.  Pour  angles.  Syn.  Amphitetras  Wilkesii,  H  and  B. 

Marine,  Beechey  Island,  Arctic  Regions;  Puget's  Sound; 
Vancouver's  Island;  and  in  a  fossil  state  at  Monterey  Bay. 

Triceratium  Montereyii,  though  somewhat  similar  in  struc- 
ture to  Arcticum,  is  readily  distinguished,  from  having  an 
elevation  or  boss  on  the  centre  of  the  valve. 

T.  condeemrum  differs  in  the  absence  of  the  minute  reti- 
culations at  the  angles,  and  T.  striolatum  from  the  angles 
being  produced  into  horn-like  processes. 

*  *  Mic.  Jour./  vol.  iii,  p.  94. 
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of  DiATOMACBiE  occuTnng  in  the  neighbourhood  of  HtUL 
By  George  Nobman^  Esq.,  Hull. 

(Communicated  by  Dr.  Lankester.    Read  Jannarj  11th,  1860.) 

Following  the  example  set  by  Mr.  Comber,  in  his  excellent 
"  List  of  Diatomacese,  of  the  neighbourhood  of  Liverpool  '* 
(Transactions  of  the  Historic  Society  of  Lancashire  and 
Cheshire. — ^Vol.  xi.),  I  have,  in  the  following  Paper,  attempted 
to  give  as  complete  a  list  as  possible  of  the  Diatomaceae  of 
»Hnll  and  neighbourhood. 

In  so  doing,  I  have  not  been  so  much  influenced  by  the 
desire  to  make  the  paper  of  so  much  interest  to  Diatomists  in 
general,  as  to  compile  a  list  which  will  be  found  serviceable 
to  those  who  may  wish  to  study  and  collect  the  forms  occur- 
ring in  this  particular  locality.  Apart  from  this,  however,  the 
list  may  have  its  use  (as  far  as  it  goes)  in  being  a  recoil  of 
the  local  distributions  of  these  beautiful  forms. 

On  referring  to  Mr.  Comber^s  list,  it  will  be  seen,  that 
Liverpool  and  neighbourhood  furnishes  257  species — ^a  lai^e 
number  certainly,  but  falling  considerably  below  the  number 
detected  in  this  locality.  This  may  be  partly  owing  to  the 
area  included  in  my  Ust,  being  somewhat  larger  than  the 
limit  taken  by  Mr.  Comber ;  nevertheless,  I  may  fairly  say, 
that  the  neighbourhood  of  Hull  is  peculiarly  rich  in  Diato- 
macesej  furnishing,  as  it  does,  nearly  4(X)  species. 

It  may  be  here  remarked,  that  (with  the  exception  of  one 
haul  off-Plambro'  Head)  dredgings  on  our  coast  are  untried. 
Sand  gatherings  which  have  yielding  Dr.  Donkin  and  others 
so  many  novelties  have  also  been  scarcely  tried — ^These  two 
methods,  if  properly  carried  out,  would  in  all  probability  con- 
siderably increase  the  number  of  species. 

It  is  also  very  likely  that  I  have  overlooked  many  forms 
which  would  otherwise  have  been  recorded,  had  the  time  of 

VOL.  Viii.  i 


60  Norman,  on  Diatomacea. 

observation  extended  over  a  longer  period  of  time.  The 
following  species  were  collected  by  myself  (with  the  few  ex- 
ceptions I  have  mentioned)  within  the  short  period  of  little 
more  than  three  years. 

It  may  perhaps  be  objected  to,  that  species  have  been  in- 
cluded which  strictly  speaking  have  not  occurred  in  this 
neighbourhood.  I  allude  here  to  the  various  forms  collected 
from  Ascidians  taken  from  Oysters,  dredged  some  30  miles 
from  the  Humber  mouth ;  but  when  I  state  that  these  Asci- 
dians may  always  be  found  on  Oysters  in  the  Hull  market 
during  the  winter  months,  I  think  the  objection  is  overruled. 
Again,  I  have  thought  proper  to  include  one  or  two  species 
collected  in  the  Docks  from  the  bottoms  of  vessels  recently 
arrived  from  abroad.  In  so  doing,  my  object  has  been  to 
point  out  this  source  for  many  interesting  forms,  and  to  sti- 
mulate others  to  examine  vessels  arriving  in  our  various  ship- 
ping ports.  Diatama  hyalinum  and  Hyalosira  delicatula  have 
occuired  to  me  copiously  in  such  localities. 

I  have  already  stated,  that — ^with  few  exceptions — ^the 
species  enumerated  in  the  following  list  have  been  coUected 
and  identified  by  myself,  consequently  I  alone  am  responsible 
for  the  correctness  of  the  same. 

The  exceptions  are  the  species  and  localities  furnished  by 
Mr.  Robt.  Harrison,  and  Dr.  Munroe,  to  whom  my  best 
thanks  are  due. 

It  will  be  seen  that  I  have  included  the  Genera  RhizosO" 
tenia,  Dicladia,  CkostocercLs,  Syndendrium,  and  Bacteriaatrum, 
which  may  or  may  not  with  propriety  be  considered  as  true 
Diatomaceae.  They  are  however,  in  my  opinion,  so  closely 
allied  that  I  have  not  hesitated  to  admit  them. 

Epithemia,  Kiitzing. 

E.  turgida,  Sm.— Not  uncommon.  RisbyPond.  Peat  Deposit, 
Hornsea.    Plentiful  in  a  pond.  Stepney  Lane. 

jB.  Westermanii,  Sm.— Rare.  North  Humber  Bank,  Dr» 
Munroe. 

E,  Hyndma?iii,  Sm. — Rare.     Peat  Deposit,  Hornsea. 

E,  granulata,  Kiitz. — Rare.  Hornsea  Mere.  Hornsea  Deposit. 

E.  Zebra,  Kiitz. — Not  uncommon.  Hornsea  Meer.  Driffield. 
River  Hull,  Wawne. 

E.  Arffus,  Sm.— Rare.     Hornsea  Deposit. 

E.  alpestris,  Sm.— Rare.     Hornsea  Deposit. 

E,  proboscidea,  Kiitz. — Local.  Tetney  Lock.  Hornsea  De- 
posit. 

E,  Sorex,  Kiitz.— Rare.     Pond  in  Stepney  Lane,  copious. 
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S.  Muacubu,  Kiitz. — Not  uncommon.  Brackisli  marsh,  Tet- 
ney  Lock.  Timber  Pond,  Victoria  Dock.  Ditch  near 
Stoneferry. 

jB.  constricta,  Sm. — ^Rare.  Brackish  marsh,  Tetney  Lock. 
Brackish  Ditch  near  Stoneferry.  North  Humber  Bank, 
Dr.  Manroe. 

E.  gibba,  Kiitz. — ^Not  unfrequent.  Risby  Pond.  Driffield. 
Brackish  pond  near  Tetney. 

E.  perUricosa,  Kiitz. — Not  imcommon.  Risby  Pond.  Brack- 
ish marsh,  Tetney  Lock.  Salt-water  Ditch,  Stallingbro*. 
River  Hall,  Wawne.     Hornsea  Peat. 

JS.  fnarina,  Donk. — Rare.     Sands,  Hornsea. 

Cymbella,  Agardh. 

C    Ehrenbergii,   Kiitz.  —  Not   uncommon  in  Iresh  water. 

Hornsea  Peat.     Cottingham.     Spring  Ditch. 
C.  cuspidata,  Kiitz. — Not  uncommon,  but  never  abundant. 

Saltersgate.        Harrogate.       Frequent    in    gatherings, 

Cottingham. 
C.  affinis,  Kutz. — Local.      Abundant  in  a  gathering  near 

Harrogate. 
C  maculata,  Kiitz. — Frequent.     Pure,  in  a  ditch  running 

from  Anlaby  to  Hessle  Road.     Beverley.     Cottingham. 

Haltenprice.     Reservoir  Waterworks. 
C.  Helvetica,  Kiitz. — Rare.  Rocky  stream,  Saltersgate.  Spring 

Ditch.     Market  Weighton  Canal. 
C.  Scotica,  3m. — Rare.     Rocky  stream,  Saltersgate.     Ditch, 

Cottingham  RoaJ. 
C   veniricosa^   Kiitz. — Not  uncommon.      Pond,    Skirlaugh. 

Inglemiie  Lane,  near  Cottingham,  pilre.  Benningholme. 

Amphora,  Ehrenberg. 

A.  avalis,  Kiitz. — Common  in  abnost  every  fresh- water 
gathering ;  more  rarely  in  brackish  water. 

A,  affinis,  Kiitz. — Not  unfrequent  in  brackish  water.  Ditch 
near  Stoneferry.     Humber  Bank.     Tetney. 

A.  hyalinay  Kiitz. — Frequent.  Humber.  Pure  in  a  salt- 
water pool,  Grimsby. 

A.  salinGy  Sm. — Not  unfrequent.  Victoria  Dock  Timber 
Pond.     River  Hull,  near  Stoneferry. 

A.  tenera,  Sm. — Common  in  salt-water  Pools  and  Ditches. 
Dairycoates  under  Railway  arch.  North  Humber  Bank, 
pure.     River  Hull,  near  Stoneferry. 

A.  costata,  Sm. — Bare.     Behind  the  Grarrison,  Dr.  Munroe. 

A,  minutissima^  Sm. — Fresh  water.  Cottingham.  Beverljy 
Parks,  near  Woodmancy.     Springs,  Newbald. 
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A.  n.  s.  with  capitate  extremities.    Growing  on  wall  in  a  Fern 

and  Orchid  stove. 
A.  quadrata,  Greg. — Rare.     Ascidian  gatherings. 
A.  arenarioy  Donk. — Rare.     Sands^  Hornsea. 
A.  littoralis,  Donk. — Rare.     Sands,  Hornsea. 
A,  cra8sa.  Greg, — Rare.     In  Ascidians. 

CoccoNEis,  Ehrenberg. 

C.  PediculuSy  Ehr. — Very  common  in  most  fresh-water 
gatherings.  Pure,  Cottingham  Beck,  on  Cladopkora 
Waterworks  reservoir.  Beverley.  River  Hull.  Cot- 
tingham, &c. 

C  Placentulay  Ehr. — ^Very  frequent.  Cottingham.  Halten- 
price.  Wawne.  Pure  on  Cladophora,  Harrogate.,  Water- 
works reservoir. 

C  Thwaitesii,  Sm. — Rare.  Ditch,  Cottingham-road.  Springs, 
Newbald. 

C.  Scutellum,  Ehr. — Common  on  Cladophora  rupestris.  Filey. 
Flambro'  Head.     Stomachs  of  Ascidians. 

C.  diaphana,  Sm. — Rare.  Hornsea  Deposit.  Brackish  ditch. 
Marsh  Chapel. 

CosciNODiscus,  Ehrenberg. 

C  minor,  Ehr. — Rare.     Ascidians. 

C.  minor,  Kiitz. — Rare.  In  a  slide  from  the  Humber  gathered 

by  Dr.  Redfem  in  1853,  and  sent  to  me  by  'Professor 

Amott. 
C  radiatus,  Ehr. — Common  in  Ascidian  gatherings.     Dredg- 

ings  oflf  Flambro^  Head.     Rare  in  Market  Weighton 

Canal.     Rare  in  Reservoir  Waterworks,  where  the  salt 

water  unfortunately  sometimes  has  access. 
C  eccentricus,  Ehr. — ^Very  common  in  Ascidian  gatherings, 

often  very  pure. 
C.  Concinnus,  Sm. — Frequent  in  Ascidians,  sometimes  very 

large. 
C.  perforatus,  Ehr.? — Ascidians.     Very  rare. 
C  ovalis,  Roper. — Very  rare  in  Ascidian  gatherings. 
C  Normaniy  Greg. — Frequent  in  Ascidian  gatherings. 
C  Labyrinthtis,  Roper, — ^Very  rare  in  Ascidian  gatherings. 
C.  centralis,  Ehr. — Frequent  in  Ascidians, 

EupODiscus,  Ehrenberg. 

E.  Argtis,  Ehr. — ^Not  unfrequent  in  Ascidians.     Dredgings 
off  Flambro'  Head. 
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S.fithnu,  Sm. — ^Very  plentiful  and  fine  in  AsddianB. 

E.  crassus,   Sm. — Asddian  gatherings.       Sands^   Hornsea. 

Stonefeny. 
£.  sculpius,  Sm. — Rare.    Ascidian  gatherings. 
E.  t€S9eUUu8j  Roper. — ^Very  abundant  and  fine  in  Ascidians^ 

sometimes  nearly  pure. 
E.  Ralfm,  Sm.—Rxre.    Ascidian  gatherings. 

AcTiNOCYCLUS,  Ehrenberg. 

A,  undulatus,  Kiitz. — ^Very  frequent  in  Ascidian  gatherings. 
Stoneferry,  rare.  Dredgings  Flambro'  Head.  Filter 
Waterworks^  rare. 

Tbtceratitjm^  Ehrenberg. 

T.  faxusy  Ehr. — ^Very  rare  in  Ascidians.     Single  frustule, 

WaUs  of  Victoria  Dock. 
71  altemanSy  Bailey. — Frequent  in  Ascidian  gatherings. 
r.  striolatum,  Ehr. — Rare  in  Ascidians. 
T.  armatum.  Roper. — ^Very  rare  in  Ascidians. 
T.  vndulaium,  Brightwell. — ^Very  frequent  in  Ascidians. 

Cyclotella^  Eiitzing. 

C.  Kutzingiana,  Thwaites. — ^Very  common  in  fresh  and 
brackish  water.  Spring  Ditch.  Cottingham.  Tetney. 
Stoneferry.     Market  Weighton  Canal.     Wawne. 

C,  minuttdaj  Kiitz. — Frequent  in  the  Hornsea  Deposit. 

C.  operctUata,  Kiitz. — ^Frequent  in  clear  Ditches.  Spring 
Ditch.  Cottingham.  Ripley.  Pure  in  a  Drinking 
Trough  for  Poultry. 

C.  rotula,  Kiitz. — Rare.  Market  Weighton  Canal.  Hornsea 
Deposit. 

C,  punctata  J  Sm. — ^Very  copious  and  fine  in  a  gathering  made 
in  the  Market  Weighton  Canal,  near  the  River  Foulney, 
attached  to  Myriophyllum  and  Potamogeton, 

C.  DaUasiana,  Sm.— Rare.  In  a  ditch  running  from  Stone- 
ferry to  Sutton. 

Campylodiscus,  Ehrenberg. 

C.  costatus. — Frequent.  Spring  Ditch.  Plentiful  in  an  Iron 
spring,  Haltenprice.  Springs,  Cottingham.  Springs, 
Newbald.    Market  Weighton  Canal.     Hornsea  Deposit. 
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C.  HodffsonU,  Sm. — Not  unfrequent  in  a  Dredging  made  off 

Flambro*  Head. 
C.  spiralis,  Sm. — Not  unfrequent  in  bc^gy  places.     Iron 

spring,  Haltenprice,  copious.     Boggy  place,  Skirlaugh. 
C.  cribrosus,  Sm. — Not  un&equent  in  salt-water  Pools  and 

Ditches,    Humber    Banks.     Market    Weighton  Canal. 

Marfleet. 
C,  parvfduSj  Sm. — Bare.     Ascidian  gatherings. 
C  decoruSj  Br^. — Bare.     In  an  Ascidian  gathering. 


SuaiRELLA^  Turpin. 

S.  biseriata,  Breb. — ^Not  uncommon  in  fresh  and  even  in 
brackish  water.  Cottingham.  Biver  Hull.  Market 
Weighton  Canal.     Wawne  Ferry. 

8.  linearis  J  Sm. — ^Not  unfrequent  in  fresh-water  localities,  but 
always  sparse.  Cottingham.  Beverley  Parks.  Wawne 
Ferry.     Hornsea  Deposit.     Market  Weighton  Canal. 

S,  turffida,  Sm. — Very  rare  in  brackish  water.  Biver  Hull, 
northward  of  Stoneferry.  North  Humber  Bank,  Dr. 
Munroe. 

8.  splendida,  Eiitz. — Not  frequent.  Spring  Ditch.  Biver 
Hull,  near  Stoneferry.    Market  Weighton  Canal. 

8,  nobilis,  Sm. — ^Not  uiArequent.  Hornsea  Deposit.  Cot- 
tingham.    Market  Weighton  Canal.     Stoneferry,  &c. 

8.  striatula,  Turp.  —  Not  unfrequent  in  brackish  water. 
Stallingbro'.'  Biver  HuU,  near  Stoneferry.  Humber 
Banks.     Market  Weighton  Canal. 

8.  Gemma,  Ehr. — ^Very  frequent  in  salt-water  Pools.  North 
Humber  Bank.  Biver  Hidl,  Stoneferry,  Quite  pure  at 
Patrington.  Breakwater  near  Hessle.  Pure  Htunber 
Banks,  Mr.  Bobt.  Harrison. 

8,  fastuosa,  Ehr. — Bare.     Ascidian  gatherings.  , 

8.  CraticukLy  Ehr. — ^Very  rare  in  the  Hornsea  Peat  Deposit. 

8,  avalis,  Breb. — ^Not  unfrequent  in  brackish  water.  Stal- 
lingbro*.  Small  Ditch  near  Biver  Hull,  above  Stoneferry. 
Hornsea  Deposit.  Ditch  running  from  Anlaby  to 
Hessle  Boad. 

8.  pandvriformis,  Sm.  —  Not  imfrequent  in  fresh  water. 
Skirlaugh.  Nettleton.  Market  Weighton  Canal.  Pure 
near  Harrogate. 

8.  Brightwellii,  Sm. — ^Not  unfrequent  in  brackish  water,  but 
never  abundant.  Outlet  Hornsea  Meer.  Hornsea 
Deposit.  Biver  HuU.  Ditch  near  Stoneferry.  Beser- 
voir  Waterworks.     Market  Weighton  Canal. 
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S.  ovata,  Kiitz. — Very  frequent  in  brackish  or  fresh  water. 
River  Hull.  Skirlaugh.  Dairycoats.  Nearly  pure. 
North  Humber  Bank.  Cottingham,  nearly  pure.  Harro- 
gate.    Victoria  Dock  Timber  Pond. 

S.  saUna,  Sm. — Rare.     Banks  of  River  Hull. 

S.  pinnata,  Sm. — Not  uncommon  in  fresh  and  even  in 
brackish  water,  but  never  abimdant.  Risby  Pond.  Cot  • 
tingham.  Haltenprice.  Ditch  near  River  Hull.  Horn- 
sea Deposit. 

S.  angustaj  Kiitz. — Rare.     Stoneferry  Lane.    Dr.  Munroe. 

S.  Crumena,  Breb. — Rare.  Boggy  Ditch,  Saltersgate.  "  Birk 
Craggs,''  Harrogate.     Ditch  at  Haltenprice. 

S.  apicuUaay  Sm. — Rare.     Boggy  Ditch,  Saltersgate. 

S,  mimUa,  Breb. — Rare.  Thornton-le-Moor,  Mr.  Robt.  Har- 
rison.    Victoria  Dock  Timber  Pond,  Dr.  Munroe. 

Trtblionella,  Smith. 

r.  gracUiSy  Sm. — ^Not  uncommon  in  brackish  water.  Stone- 
ferry.  Humber  Banks.  Hornsea  Deposit.  -  Market 
Weighton  Canal.  Very  abundant  and  fine  in  a  small 
Ditch  northward  of  Stoneferry. 

T.  marginata,  Sm. — ^Not  uncommon  in  brackish  and  fresh 
water.  Stallingbro^  River  Hull  above  Stoneferry. 
Outlet  Hornsea  Meer.  Haltenprice.  Market  Weighton 
Canal.     Pond  near  Stepney. 

T.  coiutricta,  Greg. — Rare.     Ascidians. 

T. punctata,  Sm. — Rare  in  brackish  water.  Market  Weighton 
Canal.  Humber  Bank,  in  slides  sent  me  by  Professor 
Amott,  collected  by  Dr.  Redfem  in  1853.  Pond,  Stepney, 
Lane. 

T.  acuminata,  Sm. — ^Not  uncommon  in  brackish  water.  Rare 
in  fresh  water.  Ditches  near  Stallingbro\  Cottingham. 
Timber  Ponds,  Mr.  Robt.  Harrison. 

T.  anffuatata,  Sm. — Rare.  Market  Weighton  Canal.  Be- 
verley Parks.  Anlaby-Road,  Dr.  Mimroe.  Thomton-le- 
Moor. 

T.  apiculata,  Greg. — Frequent  in  a  gathering,  Patrington. 

T.  ScuteUum,  Sm.— Very  rare.  North  Humber  Bank,  Mr. 
Robt.  Harrison. 

Cymatoplsuila,  Smith. 

C.  8olea,  Sm. — ^Very  common  in  fresh-water  ditches.  Skir- 
laugh. Hornsea  Deposit.  Wawne.  Reservoir  Water- 
works. Very  abundiant  near  Cottingham.  Haltenprice. 
Spring  Ditch.     Beverley  Parks,  &;c. 
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C.  apiculatay  Sm. — Bare.      Cottingham.     Skirlaugh.    Clay 

Pits,  Nettleton. 
C   ellipticaj   Sm.  —  Very  common  in  fresh-water  ditches. 

Risby  Pond.     Wawne.      Haltenprice.      Peat   Deposit, 

Hornsea.     Cottingham.     Beverley.     Market  Weighton 

Canal.     Spring  Ditch. 


NiTzscHiA,  Hassall. 

N.  siffmaidea,  Sm. — ^Very  frequent  in  fresh  dear  water  ditches. 

Cottingham.    Risby  Pond.   River  Hull,  Wawne.    Spring 

Ditch,  very  abundant.     Harrogate.     Beverley  Parks. 

Haltenprice. 
N.  Brebissonii,  Sm. — Local  but  plentifrd  in  a  small  brackish 

ditch  near  the  River  HuU,  above  Stoneferry. 
N.  socialis,  Greg. — ^Not  uncommon  in  a  Dredging,  Mambro' 

Head. 
N.  macilenta.  Greg. — Rare  in  a  Dredging,  Flambro'  Head. 
N.  Sifftna,     Sm. — Very  frequent  in  salt   water  pools    and 

ditches.     Dairycoats,  under  Railway  arch.     River  Hull, 

frequent.      Victoria  Dock  Piers.      Grimsby.      Timber 

Ponds,  Victoria  Dock. 
N,  spectabilis,  Sm. — Rare  in  a  brackish  ditch  near  Stone- 
ferry. 
N.  linearis^  Sm. — ^Not  imcommon.  Haltenprice.  Cottingham. 

Beverley  Parks. 
N..  tenuis,   Sm. — ^Very   common.      Haltenprice.      Beverley 

Parks.      Spring  Ditch.    Nettleton.     Cottingham,  very 

frequent. 
N.   spathulatay    Sm. — Rare.      On  Breakwater   Hessle,   Mr. 

Robt.  Harrison.    Sands,  Hornsea.   North  Humber  Bank, 

Dr.  Munroe. 
N.  angularis,  Sm. — ^Not  unfrequent  in  salt  water.     Timber 

Pond,  Victoria  Dock.    Piers,  Victoria  Dock.   Ascidians. 
N,  lanceolata,  Sm. — Occasionally  from  Ascidians. 
N.  Amphioxys,  Sm. — ^Not  unfrequent,  but  always  much  mixed. 

Soil,    Benningholme    Carrs.      Nettleton.      Harrogate. 

Cottingham.     Wawne.     Killinghall.    Market  Weighton 

Canal. 
N.  tnvaxj  Sm. — Copious  in  a  brackish  ditch  near  River  Hull, 

above  Stoneferry. 
N.  parvula  ?  Sm. — Not  imcommon  in  brackish  or  fresh  water. 

Pure  in  a  Pool  at  Withernsea.     Victoria  Dock  Timber 

Pond.     Cottingham. 
N.  minutissima,  Sm. — In  a  trough  for  poultry. 
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N,  vUrea,  Nor.  M.  S. — Yery  local.     In  a  small  brackish  ditch 

near  River  Hull^  above  Stoneferry. 
N.  dtUfia,  Sm. — Very  common  in  brackish  or  fresh  water. 

StaUingbro'.     Cottingham^  very  pure.     Humber  Banks. 

Tetney.  Ditch  near  River  Hull^  above  Stoneferry,  abun- 
dant. Wawne.  Haltenprice.  Dairycoats.   Pure  in  a  ditch 

running  from  Anlaby  to  Hessle  Road. 
N,  dtdna  Var,  /3  Sm. — Not  uncommon  in  fresh  or  brackish 

water.     Skirlaugh^  nearly  pure.     Clay  Pit,  Nettleton. 

Brackish  ditch  near   River   Hull.      Pond  in  Stepney 

Lane. 
N.  bilobata,  Sm. — Not  unfrequent  in  brackish  water.     Pure 

under  Railway  arch,  Dairycoats.     StaUingbro\     Small 

ditch  near  the  River  Hull.    Outlet,  Hornsea  Meer. 
N.  cursaria=BacUlaria  cursorial  Donk. — Rare.    In  a  sand- 
gathering,  Hornsea. 
N,  pkma,  Sm. — Not  frequent.     Brackish  ditch  near  River 

HuU. 
JY.  virgaia,  Roper. — Rare.     Sands,  Hornsea.     Dredgings  off 

Flambro'  Head. 
N.  insigmSy  Greg. — Rare.    Dredgings  off  Plambro'  Head. 
N.  Closterium,  Sm. — Not  unfrequent.      Salt  and  brackish 

water.     Humber  Banks.     Marfleet.     Grimsby.    Asci- 

dians. 
N.  reversa,  Sm. — Rare.    Ascidians.     Ditch  near  Stoneferry. 
N.  actculariSy  Sm. — ^Not  frequent.     Under  Railway  arch  at 

Dairycoats.     Cottingham,  near  Mr.  Wilson's  Grounds. 
N»  TiBnia,  Sm. — Not  uncommon.      Huinber  Bank.      Pure 

near  Marfleet  Clough. 
N,  paleoy  Sm. — ^Not  common.     Cottingham.    Pure  near  the 

Waterworks,  Stoneferry. 
N.    curvula,   Sm. — Rare.     In  fresh    and    brackish    water. 

Beverley  Parks.    Ditch  running   from   Stoneferry    to 

Sutton^  Mr.  Robt.  Harrison. 

AMFHirKORA,  Ehrenberg. 

A.  alata,  Kiitz. — ^Very  frequent  in  brackish  water.  Humber 
Banks,  often  pretty  pure.  Marsh  Chapel.  Breakwater, 
Hessle.  Ditch  near  River  Hull,  above  Stoneferry. 
Victoria  Dock  Timber  Pond. 

A.  paludosa,  Sm. — Not  unfrequent  in  brackish  water.  Ditch 
running  from  Stoneferry  to  Sutton.  Ditch  near  River 
Hull.  Humber  Bamks.  Ditch  running  from  Anlaby  to 
Hessle  Road. 

A.  ''  didyma,  Sm. — Rare.     Humber  Banks,''  Dr.  Munroe. 
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A.  vitrea,  Sm. — Rare.    Dredgings  off  Flambip^  Head. 

A.  constricta,  Ehr. — ^Very  common  in  brackish  water.  Pure 
in  Victoria  Dock  Timber  Pond.  Marsh  Chapel.  Pure 
near  Marfleet.  Grarrison  Moat.  Dairycoats^  under 
Railway  arch. 

A.  Iqridoptera,  Greg. — Bare.    Dredgings^  Flambro^  Head. 

Amphipleu&a^  Eutzing. 

A.  pellucida,  Kiitz. — ^Very  local.  Nettleton.  Very  pure 
near  Cottingham^  Mr.  Bobt.  Harrison.  In  abundance 
Risby  Pond,  near  a  submerged  Willow  Tree.  Between 
Spring  Head  and  Cottingham,  Dr.  Munroe.  Very 
copious  and  fine,  Pond,  Botanic  Gardens. 

A,  siffmaidea,  Sm. — Rare.     Ascidians. 

A.  danica,  Kiitz. — Not  un&equent.  Pure  near  Tetney  Lock. 
Pure,  Grimsby.     Humber  Banks. 

Navicula,  Bory. 

N.  rkamboides  Var.  /3  Sm.=i»/«Tttp/a,  Greg — ^Very  rare.  In 
a  ditch  between  Hedon  and  Paull,  Dr.  Munroe.  Salt- 
water ditch  at  Dairycoats,  Mr.  Robt.  Harrison. 

N.  amphigomphus,  Ehr. — Not  common.  Cottingham. 
Wawne.     Harrogate. 

N.  lanceolata,  Kiitz. — Very  local.  Very  copious  in  a  gather- 
ing from  Beverley  Parks^  near  Woodmancy. 

N.  Crassinervia,  Breb. — ^Not  unfrequent  in  fresh  water,  but 
always  much  mixed.  Nettleton.  Saltersgate.  Cotting- 
ham.    River  Hull. 

N.  cuspidata,  Kiitz. — Frequent  in  fresh  water.  Spring  ditch. 
Cottingham.  Hornsea  Meer.  Hornsea  Deposit.  Risby 
Pond.  Pure  in  a  Puddle  near  "  Birk  Cragg,''  Harrogate 
Haltenprice.    Stepney. 

N.  rhynchocephala,  Kiitz. — Not  unfrequent,  but  never  abun- 
dant. Cottingham.  Risby  Pond.  Harrogate.  Hal- 
tenprice.    Market  Weighton  Canal. 

N.  Liber,  Sm. — Rare.     Dredgings  off  Flambro*  Head. 

N.  firma,  Kutz. — Not  uncommon,  but  always  much  mixed. 
Risby  Pond.    Cottingham.    Haltenprice.   Spring  Ditch. 

N.  ellipiica,  Kutz. — ^Very  frequent,  though  always  much 
mixed.  Hornsea  Deposit.  Springs  at  Haltenprice  and 
Newbald.  River  Hull.  Reservoir  Waterworks.  Mar- 
ket Weighton  Canal.     Cottingham. 

N,  ellipsis,  Sm.  M.  S. — Plentiful  in  a  gathering  from  the 
Piers,  Victoria  Dock. 

N.  Smithii,  Breb.^ — Not  unfrequent  in  brackish  water  ditches. 
Ditch  near  River  Hull.     Ascidians. 
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N.  SmUMi,  var.  /3,  Jnsca,  Oreg. — ^Ascidiana. 
N.  Smiildt,  var.  y,  nitescens,  Greg. — ^Ascidians. 
N.  ga9troide»,  Greg. — Scarce.     Small  ditch  near  Stoneferry. 
N.  nUnutnla,  Sm. — ^Not  unfrequent  in  brackish  water.  Stone- 
ferry.    Ditch  near  River  HuU.    Humber  Bank.    Marsh 

Chapel.    Tetney. 
N.  Jermerii,  Sm. — ^Not  unfirequent  in  salt  and  brackish  water. 

Humber^  near  Stallingbro'^  covering  the  mud  for  miles. 

Biver  Hull^   Stoneferry.     Marsh  Chapel.     Dairycoats* 

Grimsby. 
jY.  Westiiy  Sm. — Bare   in    brackish    water.      Biver    Hull. 

StaUingbro\ 
N,  elegans,  Sm.     Local  in  brackish  water.     Very  copious  in 

a  stinking  marsh  Tetney.     Small  ditch  near  JUver  Hull^ 

beyond  Stoneferry. 
N.  palpebralis,  Br^. — Rare.       Mr.   Robt.    Harrison    vide 

Smith's  Synopsis.     South  Humber  Bank^  Dr.  Munroe. 
N.  Semen,  Kiitz. — Local.     Not  imfrequent  in  the  Hornsea 

Peat  Deposit.     Cottingham.     Risby  Pond. 
N.  affinis,  Ehr. — Rare.  Spring  Ditch.  Stream  at  Cottingham. 
N.  inflatOj  Kiitz. — ^Not  unfrequent  in  fresh-water  gatherings. 

Wawne.    Killinghall.    Market  Weighton  Canal.  Bever- 
ley Parks.     Frequent  in  Cottingham  gatherings. 
iVL  gtbbenda,  Kiitz. — ^Frequent  in  fresh  and  brackish  water. 

Risby  Pond.      Skirlaugh.       Nettleton.      Cottingham. 

Hornsea  Meer.   Hornsea  Deposit.  Copious  in  a  brackish 

marsh,  Tetney.  Ditch  near  River  Hull,  above  Stoneferry. 

Wawne.   Haltenprice.   Spring  Ditch.   Market  Weighton 

Canal. 
N.  amphirhynchtis,  Ehr. — ^Not  uncommon,  though   always 

much  mixed.      Nettleton.      Cottingham.      Skirlaugh. 

Harrogate. 
N,  producta,  Sm. — Not  uncommon,  though  always  sparse. 

Boggy  place,  Skirlaugh.  Springs  near  Cottingham.   Hal- 
tenprice.    Peat  Deposit,  Hornsea. 
N.  ambiguay  Ehr. — Rare.     Ditch  near  Stoneferry,  leading  to 

Sutton.     Hornsea  Peat  Deposit. 
N.  Amphisbcena,  Bory. — ^Very  frequent  both  in  fresh   and 

brackish  water.     Copious  in  a  ditch  near  Stoneferry. 

Nettleton.    Humber  Bank.  Cottingham.   Marsh  Chapd. 

Tetney.     Copious  near  Harrogate.     Ripley.      Halten- 

price.     Market  Weighton  Canal. 
N.  spharophora,  Kiitz. — Bare  in  fresh  water.     Haltenprice. 

Nettleton.     Hornsea  Peat  Deposit. 
N.  tumenSy  Sm. — Local  in  brackish  water.     Stinking  marsh 

at  Tetney.     Ditch  near  River  Hull,  above  Stoneferry. 
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N,  puncttdata,  Sm. — Bare  in  brackish  water.     Stallingbro'. 

Marsh  Chapel. 
N.  pusilla,  Sm. — ^Not  unoommon  in  brackish  or  fresh  waten 

Wawne.     Market  Weighton  Canal.     Small  ditch  near 

River  Hull^  above  Stoneferry .  Cottingham.    Thomton- 

le-Moor,  Mr.  Bobt.  Harrison. 
N.  tumida,  Sm. — Rare.     In  a  gathering  from  Cottingham. 
N.  dicephaUiy  Kiitz. — Rare.    In  a  ditch  near  the  Farm  House 

Haltenprioe.     Cottingham. 
JV.  cryptocephala,  Kutz. — ^Yery  abundant  in  almost  every  salt 

and  brackish  water  ditch.   River  Hull.   Humber  Banks^ 

pure.    Victoria  Dock  Timber  Pond.    Market  Weighton 

Canal.     Dairyooats. 
N.  baciUumy  Ehr. — Rare  in  Hornsea  Peat  Deposit. 
N.  IcBvissimaj  Kiitz. —  Frequent  in  firesh-water  gatherings^ 

though  never  abundant.     Bocky  stream^    Saltersgate. 

Nettleton.  Cottingham  frequent.  Hornsea  Peat  Deposit. 

Haltenprice.     Wawne. 
N.  limosa,  Kiitz. — ^Very  scarce  in  fresh  water.     Spring  at 

Cottingham.     Biver  Hull,  near  Wawne. 
N,  Hennedyii,  Sm. — Bare  in  Ascidians. 
N.  LyvGy  Ehr. — ^Ascidians.     Dredgings,  Flambro'  Head. 
N,  Lyra,  var.  /3,  Greg. — ^Bare,  Ascidians. 
N.  humerosGy  Br^. — Not  unfrequent  in  a  sand-washing, 

Hornsea.     Tetney. 
N.  CrabrOy  Ehr. — ^Bare^  Ascidians. 
N,  didymay  Kiitz. — ^Not  unfrequent  in  salt  and  brackish  water. 

Frequent  in  a  ditch  near  Biver  Hull,  above  Stoneferry. 

Marsh  Chapel  a  good  gathering.     Grimsby.    Abundant 

in  Ascidians. 
N.  binodisy  Ehr. — ^Very  rare  in  fresh-water  gatherings.     Be- 

verley   Parks,   near  Woodmancy.     Mari^et   Weighton 

CansJ.     Thomton-le-Moor. 
N.  Bombus,  Ehr. — Bare  in  Ascidians. 
N,  Scita,  Sm. — ^Very  local  in  fresh-water  gatherings.    Springs 

at  Newbald.     Cottingham  near  Springs. 
N.  Barclayana,  Greg. — Frequent  in  a  sand-gathering,  Hornsea. 
N,  mutica,  Kiitz. — Bare.     Posts  in  salt  water,  Dairycoats. 
N.  libelluSy  Greg. — Bare,  Ascidians. 
N.  retnaa,   Br€b. — Bare,   Ascidians.      Dredgings,   Flambro* 

Head. 
N.  apictdatay  Breb. — Bare.     In  an  Ascidian  gathering. 
N,  bacUlariSy  Greg. — Local  in  fresh  water.     Cottingham. 

Frequent  in  a  spring  two  miles  north  of  Cottingham. 
N.  follis,  Ehr. — Bare.     Market  Weighton  Canal.    Beverley 

Parks. 
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N.  fwdpatay  Greville. — ^Not  common  in  Ascidians. 

N,  lepida^  Greg. — Very  rare  in  fresh  water.     Spring  Ditch. 

N.  granukUa^  Br€b. — Rare.     In  a  sand-gatherings  Hornsea. 

N,  pecHnalis,  Sm. — Bare.     Sand-washings  Hornsea. 

N,  asHva,  Donk. — In  a  sand-gathering  from  Hornsea. 


On  the  Reproductive  Process  in  the  Conpebvoide^  (with 
part  of  Plate  VI).     By  T.  C.  Deuce,  Esq. 

(Head  Janaaiy  11th,  1860.) 

The  study  of  thereproductiye  process  in  the  Confervoidese 
has  occupied  the  attention  of  observers  so  eminent^  that  it 
is  with  very  great  diffidence  I  venture  to  lay  before  you 
the  present  imperfect  observations;  but  two  considerations, 
arising  one  out  of  the  other,  impel  me  to  this  course.  The 
first,  that  whatever  may  be  the  real  importance  of  the  facts 
I  shaU  have  the  honour  of  submitting  to  you,  they  are  at 
least  recorded  faithfully,  and  have  assumed  &  consistency  aud 
strength  I  little  expected  at  the  commencement  of  a  some- 
what desultory  course  of  study.  The  second  is,  that  as  the 
present  and  coming  season  is  favorable  for  the  observation 
of  the  resting  spores,  I  hope  to  induce  many  more  observers 
to  regard  these  organisms,  humble  in  the  scale  of  creation, 
but  frdl  of  the  highest  physiological  interest,  and  possessed 
moreover  of  beauty  sufficient  to  reward  the  mere  searcher 
after  pretty  objects,  for  devoting  to  them  a  somewhat  less 
desultory  attention  than  usual.  I  would  commence  the 
remarks  I  have  to  offer  to  you  by  pointing  out  a  few  of  the 
difficulties  with  which  the  path  is  beset  in  this  department 
of  research.  These  are  of  two  kinds;  the  first,  pregnant 
with  snares  for  the  inexperienced  observer,  arises  from  the 
tendency  of  the  vital  protoplasm  to  pseudo-organization;  for 
it  is  frequently  overlooked  that  this  life-blood  of  the  vege- 
table world  possesses  as  great  a  formative  capacity  as  the 
blastema  of  animal  life ;  hence  are  presented  many  appear- 
ances otherwise  unaccountable.    I  have  seen  the  contents  of 
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a  ruptured  cell  of  Yaucheria  assume  the  form  of  young 
encysted  fronds  of  Pediastrum  so  nearly,  that  had  I  not 
myself  seen  the  process,  I  should  have  had  no  doubt  in  so 
considering  them ;  the  contents  of  Cladophora  in  like  manner 
bear  an  exact  resemblance  to  young  Palmelke.  I  might  con- 
tinue the  list  of  these  false  appearances ;  but,  not  to  multiply 
instances,  I  would  just  remark  that  in  Spirogyra,  the  instant 
a  cell  is  injured,  or  the  density  between  the  contents  and  the 
surrounding  medium  altered,  the  spires  become  flaccid  and 
exhibit  a  disposition  to  separate  into  globular  aggregations  of 
chlorophylls,  and  around  each  will  be  found  a  transparent 
protoplasmic  layer.  As  this  becomes  inspissated,  it  assumes 
the  appearance  of  a  true  cellulose  envelope,  and  may  become 
produced  into  stellate  processes ;  and  thus  the  history  of  many 
phenomena  assumed  to  be  connected  with  reproduction  may 
be  elucidated,  I  have  no  hesitation  in  asserting  that  almost 
all  the  obscure  encysted  bodies  of  algologists  are  to  be 
accounted  for  in  this  wise.  Again,  in  decaying  cells,  it  is  not 
unusual  to  find  the  contents  resolved  into  a  fibro-molecular 
mass,  exhibiting  a  motion  very  similar  to  the  swarming  in 
DesmidesB ;  this  is  doubtless  the  ordinary  molecular  motion, 
but  it  is  very  deceptive.  The  second  class  of  di£Biculties  is 
formidable  to  the  physiologist  and  practised  observer,  and 
consists  in  this  (in  the  words  of  the  authors  of  the  '  Micro- 
graphic  Dictionary'),  viz.,  the  great  apparent  diversities  that 
occur  in  the  physiological  phenomena  presented  by  what  at 
first  appear  like  identical  structures.  I  shall  not  touch  upon 
these  now  in  detail,  as  we  shall  have  to  dwell  upon  some  of 
them  at  a  later  stage  in  our  inquiry,  but  pass  on  to  con- 
sider, first,  the  premises  upon  which,  in  the  reproduction  of 
Confervoid  Algse,  observers  may  hope  to  arrive  at  a  right 
conclusion.  To  do  this  effectually,  we  must,  I  think,  first 
look  upon  the  distinctive  peculiarities  of  the  class  before  us, 
as  bearing  upon  the  phenomena  we  should  expect  to  find 
connected  with  their  reproduction;  and  this  we  may  do 
without  departing  from  legitimate  analogy.  These  are  the 
extraordinary  extent  of  germ  capacity  coi^erred  by  a  single 
generative  act,  and  the  continued  nisus  to  vegetative  multi- 
plication rather  than  to  generation,  so  long  as  favourable 
conditions  are  supplied ;  the  independent  vitality  of  the  com- 
ponent parts  of  even  the  higher  families,  and  the  complete 
individuality  of  the  phytoids  of  the  lower ;  and  lastly,  the 
great  resemblance,  both  materially  and  physiologically,  be- 
tween the  protoplasm  of  the  AlgSB  and  the  sarcode  of  the 
lower  animals.  ¥tom  these  characteristics  we  may  infer,  first, 
that  in  many  species  the  true  generative  act  would  be  com- 
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pantively  seldom  observed;    and  secondly^  that  from  the 
combined  conditions  of  the  nisus  towards  gemmation^  and 
the  multiform  variableness  of  the  plastic  element  concerned 
in  these  changes^  we  should  often  find  the  true  reproductive 
phenomena  obscured  by  the  differing  conditions  and  fertility 
of  resource  exhibited  by  those  of  gemmation  and  vegetative 
multiplication.    The  uniform  simplicity  of  plan,  upon  which 
these  orders  are  developed,  would  moreover  lead  us  to  expect 
a  corresponding  uniformity  as  to  the  organs  of  reproduction 
throughout  the  group,  more  or  less  completely  differentiated, 
but  still  identicfd  in  fhnction  and  purpose ;  it  will,  therefore, 
not  be  unscientific  to  consider  these,  first,  as  we  find  them  in 
the  highest  families  of  the  order,  with  the  intention  of 
inquiring  how  far  it  is  probable  that,  to  'discover  the  truth, 
we  must  look  for  their  homologues  in  the  lower.   If  this 
mode  of  investigation  be  legitimate,  it  may  both  lead  to  the 
solution  of  the  problem  of  the  reproduction  of  the  Con- 
fervoid  Algae,  and,  without  pretending  to  account  for  multi- 
fiurious  occurrences  connected  with  them,  may  enable  us  to 
discriminate  between  essential  and  non-essential  phenomena. 
The  Bhodosperms  I  pass  by,  as  they  possess  an  indication  of 
affinities  higher  than  an^  of  the  aquatic  Cryptogamia ;  and 
would  direct  your  attention  to  the  Melanosperms,  as  repre- 
sented by  the  genus  Fucus,  in  which  we  find  the  provisions 
far    reproduction  to    be  as  follows : — First,  oosporanges ; 
second,  conceptades ;    third,  antheridia.     I  believe  I   am 
justified  in  asserting  that  these  several  organs  rather  appear 
to  be  evolved  upon  a  higher  type  than  those  of  ConfervoidesB 
than  to  be  so  in  reality.    It  has  been  ordained  that  the 
ferests  of  the  deep  shoiild  be  developed  upon  the  Cr^rpto- 
gamic  type ;  but  it  is  evident  that  the  ability  of  each  cell  to 
produce  zoospores,  or  to  become  a  spore  or  antheridium, 
would  be  here  incompatible  with  the  dimensions  to  which 
these  plants  attain,  and  to  fulfil  their  purposes.     We  there- 
fore find  all  the  fertile  cells,  whether  gonidial,  sperm,  or 
germ,  collected  together  in  specialized  parts  of  the  organism ; 
but  the  specialization  stops  with  the  locality,  the  spores  being 
extruded,  whether  singly  or  in  octospores,  finally  without  a 
membrane,  and  afterwards  acquiring  true  cellulose  envelopes, 
after  the  manner  of  Confervoidese.      The  oosporanges  are 
formed  merely  by  the  breaking  up  of  the  cell-contents  of  a 
mass  of  cells  into  zoospores,  and  the  process  is  in  every 
respect  comparable  with  that  of  the  unicellular  Algae ;  and 
although    the  antherozoids  are  developed  from  articulated 
filaments,  the  antheridia  are  budded  off  from  these  in   a 
manner  similar  to  the  horns  of  Vaucheria.     I  would  also 
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mention  here^  as  a  point  to  remember  in  connection  with  the 
process  in  Confervae^  that  the  antheridial  capsules,  though 
quickly  dissolyed,  are  detached  with  the  contained  Anthero- 
zoids.     I  hope  to  be  able  to  show  that  a  similar  process  in  all 
essentials  exists  in  Spirogjrra,  and,  as  seen  by  Pringsheimj  in 
CEdogonium,    and    by  Cohn,    in   Sphaqplea   annulina.      I 
have  selected  this  genus  Fucus — ^widely  separated  from  my 
immediate  subject — ^because  the  relation  of  the  several  organs 
is  indubitably  well  known,  and  the  fertilization  by  the  an- 
therozoids  often  observed.      I  shall  now  proceed  to  the 
Siphonacese,  in  which  we  have  again  the  threefold  tyjie — 
gemmation  by  zoospores,  and  reproduction  bv  spores  and 
antheridia,    as  observed  lately  in  all  its  details  by  Prings- 
heim.     I  would  here  remark  upon  two  points,  viz.,  that  the 
hooklike  antheridia  and  spores  are  both  formed  by  pouchUke 
protrusions  firom  the  main  filament,  as  if  for  the  formation 
of  branches ;  the  process  is  therefore  v^etative,  until  the 
shutting  off  of  the  contents  of  the  new  cells  by  septa.     I 
mention  this  here  because  the  outgrowth  of  the  fiructification 
renders  the  nature  of  the  process  evident,  and  it  does  not 
seem  impossible  that  the  antheridia  may  occasionally  stop 
short  of  perfection,  and  be  converted  into  the  small  zoospores 
of  certain  Confervae,  and  that  the  spores  themselves,  up  to  the 
time  of  fertilization,  or  in  default  of  it,  may,  by  the  amount 
of  vegetative  power  inherent  in  them,  be  subdivided  into 
zoospores,  and  thus  accoimt  for  much  of  the  confusion  at 
present  existing  between  true  spores  and  sporangia,  which 
last  I  have  little  doubt  true  spores  never  become.     In  the 
curious  Hydrodictyon,  the  formation  of  resting  spores  has 
not  been  discovered,  but  there  is  no  doubt,  firom  analogy,  that 
they  exist.    There  is,  however,  one  point  to  which  I  would 
direct  your  attention,  viz.,  the  smaller  zoospores  or  micro- 
gonidia,  and,  so  far  as  at  present  known,  their  ultimate  fate; 
these,  after  moving  for  some  time,  fall  to  the  bottom,  and 
become  encysted  in  little  green  heaps.     This  I  believe  to 
occur  in  other  of  the  Confervae,  and  to  be  no  less  than  an 
encysted  form  of  the  antheridial  capsules;    and  that  the 
fecundation   of   the  resting  spores  may  take  place  either 
before  the  formation  of  the  spore  coat  at  all,  or  in  the  spring 
when  it  is  ruptured  by  their  expansion.      I  pass  over  the 
Batrachospermse  and  Chsetophoracese,  in  which  the  genera- 
tive act  has  not  yet  been  witnessed,  with  one  observation, 
viz.,   that  if,  as  Dr.  Carpenter  has  suggested,  the  setiform 
terminal  cells  of  the  latter  be  antheridia,  a  connecting  link 
would  be  formed  towards  the  lower  Confervoideae,  in  the  less 
degree  of  differentiation  between  them  and  the  hooklike 
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antheridia  of  Vaucheria.  It  will  be  more  consonant  with 
my  purpose  to  consider  the  Confervacese  and  Zygnemacese 
tc^ther  as  one  class^  waiving  any  precedence  in  point  of 
daseification  between  them  in  virtue  of  their  near  relation 
one  to  the  other  in  vital  phenomena ;  and  that  this  is  nearer 
than  is  generally  imagined^  I  desire  to  show^  by  weighing 
the  value  of  conjugation  (the  prominent  characteristic  of 
the  latter  family)^  as  a  true  generative  act^  complete  in  itself. 
I  should  have  great  hesitation  in  propounding  an  assertion  so 
heterodox^  if  I  were  not  backed  by  the  weighty  authority, 
Schleiden,  but  I  truly  believe  that  conjugation  is  in  no  case 
or  dass  essential  \  the  obvious  and  rough  analogy  presented 
by  the  coalescence  of  two  cells  having  blmded  many  observers 
to  the  evidence  upon  the  other  side. 

In  reference  to  Spirogyra,  Schleiden  says,  "  I  have  ob- 
served the  following  cases,  which  prove  how  inessential  this 
process  really  is.  Two  cells  were  combined  with  the  papilla 
of  a  third  cell,  and  thus  arose  four  spores — one  in  each  of  the 
first-named  cells,  and  two  in  the  third.  Three  cells  were 
combined,  and  the  result  was  the  formation  of  one  spore  in 
the  space  formed  by  the  three  papillse.  Again,  two  cells  were 
combined ;  there  appeared  two  spores,  and  a  third  spore  in 
the  cavity  of  the  papilla.  Two  cells  combined  together,  and 
here  a  spore  was  formed  in  each  one.  Another  instance  very 
frequently  occurred,  in  which  one  cell  that  had  a  papilla, 
which  did  not  combine  with  another,  exhibited  a  spore  formed 
within  the  cell.  Finally,  it  sometimes  happens,  although  but 
rarely,  that  a  spore  is  formed  without  the  cell  having  formed 
any  papilla.^'  This  paragraph  I  quote  entire,  because  it 
affords,  in  better  terms  than  I  could  have  described,  a  com- 
plete epitome  of  my  own  experience.  I  have  only  to  add 
that,  having  witnessed  in  many  cases  the  endochrome  in  the 
veiT  act  of  transference,  I  am  certain  that  the  assertion  of 
Itsighsohn,  that  in  one  cell  the  contents  are  broken  up  into 
moving  spiral  filaments  or  antherozoids,  is  void  of  foundation ; 
in  fact,  that  observer  having  been  probably  deceived  by  an 
injured  filament,  the  disintegrated  contents  of  which  exhibited 
molecular  motion, — a  source  of  error  referred  to  in  my  intro- 
ductory observations.  The  occurrence  of  non-conjugatory 
species  in  these  Conjugateae  is  surely  sufficient  evidence ;  and 
when,  in  addition  to  this,  we  find  no  approximation  to  this 
process  among  the  multitude  of  Confervoidese,  so  closely  allied 
in  other  characteristics,  we  may  surely  consider  the  case 
proved  against  its  essentiality. 

The  conjugation,  so  far  as  seen  among  the  Diatomace», 
strengthens  this  view ;  for  here  we  have  the  spores  residting 
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from  an  altered  condition  of  two  halves  of  a  single  frustule^ 
as  in  Melosira  and  Orthosira,  and  probably  throughout  the 
filamentous  group.  The  same  process  has  been  observed 
among  certain  of  the  Naviculse^  in  Acnanthes^  and  other  or- 
ganisms ;  and  it  may,  I  think,  be  safely  concluded  that  if  con- 
jugation were  the  process  which,  in  one  shape  or  other,  the 
student  had  to  discover  as  the  true  generative  act  among  the 
Confervoidese,  its  essential  conditions  would  not  vary ;  and, 
moreover,  considering  that  the  majority  of  these  organisms 
are  admitted  to  be  unicellular,  and  the  conditions  of  a  true 
generative  act  consist  in  the  union  of  two  cells  of  different 
characteristic  endowments,  although  each  cell  may  produce 
many  by  internal  gemmation,  it  is  difficult  to  conceive  that 
the  product  of  this  vegetative  multiplication  can  ever  resiilt 
in  a  sperm  and  germ  cell  from  the  same  parent.  The  theory 
I  would  very  diffidently  offer  to  your  notice  is— that  as  a 
certain  de^te  amount'of  germ  capacity  only  is  conferred  by 
each  generative  act,  the  tendency  of  each  growth  by  vegetative 
multiplication  is  towards  the  degeneration  of  the  organism. 
This  is  evidently  true  and  palpable  to  any  one  who  has  grown 
Confervae  in  an  aquarium, where  the  nutritive  elements  are 
not  so  abundant  as  in  their  native  waters.  In  order,  there- 
fore, to  prolong  this  power  of  multiplication,  two  cells  com- 
bine to  produce  one,  by  the  mere  fusion  of  their  respective 
cell-contents ;  and  in  cases  where  two  spores  are  formed,  and, 
a«  we  have  seen  not  nnfrequently  in  Spirogyra,  after  foaion 
the  contents  part  again  into  two  reproductive  bodies.  I 
would  further  venture  to  propose  that  the  germ  cells  in  these 
orders  are  very  imperfectly  differentiated,  and  that  up  to  the 
period  of  fecundation  there  is  no  real  difference  between  the 
preparation  of  the  cell-contents  for  zoospores  and  real  spores ; 
and  that  these  unfecundated  spores  may  become  encysted, 
and  are  sporangia,  while  those  fecundated  are,  in  all  cases,  in 
due  time  developed  in  the  likeness  of  their  parents.  A 
curious  confirmation  of  this  doctrine  here  occurs  to  me  in  the 
only  instance  of  conjugation,  so  called,  among  a  class  of 
animals  so  high  as  the  Articulata, — one  of  the  Trematode 
Entozoa,  Diplozoon  paradoxum  a  parasite  upon  the  giUs  of 
certain  fishes,  which  in  its  young  state,  Diporpa,  is  destitute 
of  the  oi^ans  of  leproduction,  but  at  a  certain  stage  of  their 
existence  two  previously  independent  individuals  are  partially 
fused  into  each  other,  and  become  one  bi-sexual  oi^anism. 
Here  surely  we  may  conclude  that  each  of  these  Diporpse  does 
not  in  itself  possess  sufficient  germ  capacity  to  become  perfect, 
but  that  the  united  capacity  of  both  affords  the  requisite 
accumulative  power ;  and  here  there  can  be  no  question  as  to 
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where  the  trae  generative  act  intervenes^  afi  the  phenomenon 
occurs  in  a  class  so  highly  organised  as  to  afford  us  umnis* 
takeable  ova   and  spermatozoa  in  their  respective  oi^ans. 
Upon  this  plan  there  is  nothing  extraordinary  in  the  occur* 
rence  of  spores  in  each  cell  of  a  Conferva  (as  in  Spirogyra 
mirabley  and  Mougeotia  notabilis),  or  in  both  cells  of  a  con- 
jugating filament,  or  in  a  cell  to  which  the  papilla  has  not 
reached  that  of  the  one  opposite.     And  indeed,  finally,  I 
would  say  that  there  is  not  anything  remarkable  in  any 
spherical  aggregations  of  endochrome  within  cells,  for  their 
appearance  is  often  the  precursor  of  decay  in  injured  fila- 
ments.   So  far  we  have  had  to  deal  with  facts  well  ascertained, 
however  open  they  may  be  to  difference  of  interpretation.     I 
have  now  to  present  to  you  occurrences  resting  principally 
upon  my  unsupported  observations.     These,  however,  have 
assumed  a  consistency  which,  when  coupled  with  my  previous 
conviction  that  conjugation  is  not  the  true  reproduction  in 
Confervse,  have  made  me  deem  these  observations  of  sufficient 
importance  to  submit  to  your  consideration.    The  late  Pro- 
fessor Henfrey  mentions,  in  the  '  Micrographic  Dictionary,^ 
as  an  abnormal  occurrence  in  Spirogyra,  the  conversion  of  the 
endochrome  in  certain  cells  into  large  colourless  zoospores ; 
this  it  has  been  my  good  fortune  to  witness  in  so  many  in- 
stances, that  it  is  impossible  to  regard  it  otherwise  thtoi  as 
connected  with  reproduction.    It  has  also  presented  itself  in 
(Edogonium,  and  the  process  is  as  follows,  in  both  cases. 
The  Chlorophyll  vanishes  by  degrees  from  the  cells,  which 
become  at  last  diaphanous ;  though  obviously  still  full  of  cell- 
contents,  the  characteristic  nucleus  of  Spirogyra  is  enlarged, 
and  the  protoplasmic  threads  thickened  and  connected  with 
nucleus-like  aggregations  of  protoplasm  at  the  sides ;  nuclei 
and  protoplasmic  threads  not  so  definitely  arranged,  but 
still  obvious,  are  to  be  seen  in  (Edogonium,  and  the  contents 
at  last  bres^  up  into  the  large  colourless  zoospores  above 
mentioned ;    these  grow  in  size,  become  spherical,  and  are 
gradually  filled  with  a  purplish  black  endochrome,  which  at 
last  becomes  dense,  though  evidently  granular ;   and  finally 
the  capsules  burst  and   discharge  minute  bodies,  moving 
actively,  into  the  cavity  of  the  cell;    although  my  power  of 
350  diameters  was  insufficient  to  detect  any  cilia.     They  most 
resemble  the  spermatia  of  lichens.     This  I  believe  to  be  the 
antheridial  function  in  Spirogyra^  and  so  far  in  all  essentials  it 
agrees  with  the  account  of   Pringsheim  on  (Edogonium, 
excepting  that  the  antheridial  capsules  discharge  their  con- 
tents before  leaving  the  parent  cell ;  but  the  foregoing  process, 
I  have  said,  obtains  also  in  GBdpgQnium,  and  is  at  firot  sight 
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difficult  to  reconcile  with  it.  Kecollecting^  however^  that  in 
CEdogoniom  the  ordinary  zoospore  is  formed  from  the  whole 
contents  of  the  cell,  we  may  conceive  each  characium  to  be 
the  primordial  utricle,  full  of  antheridial  capsules,  which 
burst  within  it,  freeing  the  antherozoids  into  its  cavity  before 
the  dehiscence  of  the  Ud.  This  process  I  have  also  been  so 
fortunate  as  to  witness;  the  characium  being  full  of  globular 
bodies,  and  presenting  a  totally  different  appearance  to  that 
of  the  same  phytoid  at  a  later  stage,  when  the  antherozoids 
are  swarming  up  to  the  lid,  after  the  manner  of  the  Des- 
midese ;  the  only  difference  being,  that  this  aggregation  of  the 
antheridial  capsules  is  discharged  from  the  parent  cell  at  an 
earlier  period,  and  provided  with  sufficient  vegetative  life  to 
enable  it  to  elaborate  the  antheridia  independently. 

It  further  appears  to  me,  that  the  generative  act  in  Con- 
ferva may,  and  probably  does,  take  place  at  all  periods  of  the 
year ;  that  spores,  formed  by  conjugation  and  otherwise  in  the 
spring,  are  fecundated  at  once  by  the  antherozoids  after  the 
manner  I  have  named;  whilst  in  the  summer,  in  (Edogonia 
the  vegetative  process  is  too  active  to  wait  for  the  develop- 
ment of  the  antheridia  within  the  parent  ceU;  the  cycle  of 
their  life  hurries  on,  and  the  whole  aggregation  of  antheri- 
dial capsules  is  emitted  as  a  zoospore.  The  resting  spores 
only  attract  attention  in  the  autumn,  because  their  appearance 
is  more  distinctive,  and  they  are  provided  with  additional 
envelopes  to  enable  them  to  withstand  the  rigour  of  winter. 
Other  occurrences  there  are  more  difficult  to  account  for,  but 
the  supposition  that  the  antheridial  capsules  may  become 
encysted  for  the  winter,  like  the  resting  spores,  will  go  far  to 
explain  it,  if  it  may  only  be  received.  I  have  noticed  a 
swarming  of  minute  gonidia  in  quite  young  cells  of  GBdogo- 
nium,  radient  with  Chlorophylls,  these  atoms  crowded  to  one 
end  of  each  cell  as  if  to  escape ;  but  of  this  there  was  no 
probability;  and  perhaps,  although  I  do  not  speak  this  upon 
the  authority  of  further  observations,  these  represented  the 
microgonidia  of  Hydrodictyon,  but  became  encysted  within 
the  parent  cells.  Fringsheim  has  noticed  that  encysted 
bodies  in  Spirogyra  produced  small  zoospores.  Now  I  have 
no  doubt  that  here  the  encysted  bodies  are  the  large  colour- 
less zoospores;  the  development  of  the  antherozoids  being 
arrested  by  the  approach  of  winter.  In  Sphceroplea  annulina, 
in  which  the  only  difference  seems  to  be  that  the  primordial 
utricle  forms  one  antheridial  capsule,  instead  of  subdividing 
into  many,  Cohn  has  witnessed  the  fertilization  of  the  spores 
by  the  antherozoids  resembling  exactly  those  I  have  seen  in 
Spirogyra  and  CEdogonium.      In  Chlorosphsera,    Professor 
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Henfirey  has  described  antheridia  of  somewhat  higher  grade^ 
having  definite  tubular  apertures,  and  discharging  similar 
corpuscules,  occurring  simultaneously  with  the  resting  spores; 
so  that  hardly  any  doubt  can  remain  here  as  to  their  co- 
relationship.  I  should  here  mention,  that  Professor  Henfrey 
suggests  an  affinity  with  the  colourless  zoospores  witnessed  by 
him  in  Spirogyra.  I  beg  therefore  to  disclaim  any  appro- 
priation of  discovery  in  these  observations,  only  believing  I 
have  been  so  fortunate  as  to  continue  them  one  step  further. 
I  have  seen  a  similar  process  in  Cladophora,  aud  in  a  small 
branched  Conferva  allied  to  it :  the  capsules  were  adherent 
after  the  manner  of  those  of  (Edogonium,  excepting  that 
they  were  affixed  by  a  point  incised,  instead  of  rootlike  pro- 
cesses ;  but  the  contents  were  freed  by  the  dehiscence  of  a 
definite  lid,  and  corresponded  in  all  other  respects  entirely. 

In  Closterium  moniliferum  I  have  found  the  chlorophyll 
to  disappear,  as  in  Spirogyra,  and  the  spheroidal  bodies 
rolling  to  and  fro  in  the  frastule,  filling  by  degrees  with  the 
purplish-black  cell-contents,  and  finally  bursting  into  an- 
therozoids. 

In  the  last  number  of  the  ^  Microscopical  Journal,'  Mr. 
Archer  has  described  and  figured  bodies  apparently  similar 
to  those  I  have  mentioned,  in  an  abnormal  Tetmemorus,  but 
also  afiirms  it  to  be  a  frequent  occurrence  in  Tetmemorus, 
Micrasterias,  and  Euastrum,  and  he  has  also  seen  a  similar 
phenomenon  to  that  which  Professor  Henfrey  describes  in 
Chlorosphaera,  in  Closterium,  viz.,  the  formation  of  flask- 
shaped  bodies,  discharging  antherozoids,  which  in  both  cases 
are,  I  would  suggest,  the  encysted  antheridia.  Cohn's 
account  of  the  formation  of  the  antheridia  and  antherozoids 
in  Volvox,  agrees  also  in  all  main  points  with  my  account  in 
Spirogyra  and  (Edogonium.  In  QEdogonium  I  have  had  the 
good  fortune  to  vritncss,  I  believe,  the  actual  fecundation,  a 
drawing  of  which  I  have  attempted,  which  has  at  least  the 
merit  of  having  been  drawn  from  life. 

These  are  my  facts;  and,  if  the  interpretation  I  have 
placed  upon  them  be  correct,  they  serve  to  show  that,  in  the 
several  classes  named,  the  fructification  attains  essentially  to 
the  same  degree  of  organization  as  that  of  the  higher  Algse ; 
and  as  approximate  occurrences  have  been  from  time  to  time 
observed  in  almost  all  of  the  Confervoid  Algaj,  the  type  may 
fairly  be  considered  universal  to  the  group.  The  summary 
of  the  foregoing  is — first,  that  conjugation  is  not  the  genera- 
tive act  in  organisms  in  which  it  occurs,  and  not  essential, 
though  it  may  be  subservient  to  the  preparation  of  true 
spores  for  fecundation.    Secondly,  that  true  fecundated  spores 

VOL.   VIII.  / 
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are  never  sporangia^  although  those  unimpregnated  may 
remain  in  the  condition  of  encysted  gonidia^  or,  nnder 
favorable  circumstances,  subdivide  at  once  into  zoospores. 
Thirdly,  that  the  true  spores  are  fecundated  by  antherozoids 
developed  in  capsules,  at  first  themselves  motile,  and  after- 
wards either  inside  the  parent  cell,  as  in  Spirogyra,  or  outside, 
as  generally  in  (Edogonium,  freeing  their  contents  either  by 
the  rupture  of  the  cell-wall  or  the  dehiscence  of  a  definite 
lid.  Fourthly,  that  the  antheridia  may  become  encysted 
in  the  autumn,  as  well  as  the  resting  spores,  and  impregna- 
tion take  place  either  before  the  formation  of  the  envelopes 
of  the  spore  in  the  autumn,  or  in  the  spring,  when  these  are 
rupturea.     (See  Plate  VI.) 

In  conclusion,  I  am  conscious  how  little  I  have  performed 
towards  the  fulfilment  of  my  programme  at  the  outset,  and 
how  easily  I  may  be  condemned  upon  my  own  premises;  but 
I  proposed  it  to  myself  rather  as  an  indication  towards  right 
investigation,  than  with  any  hope  of  completing  it  myself  on 
the  present  occasion.  Finally,  I  lay  claim  to  very  little  novelty 
in  the  foregoing  observations,  my  object  having  been  rather 
the  attempt  to  consolidate  and  connect  together  facts  already 
known,  than  to  proclaim  a  new  thing ;  and  I  do  desire  to  caU 
the  attention  of  microscopists  who  have  no  special  study,  to 
these  lowly  organisms,  not  merely  that  it  is  a  favorable 
field  for  research,  ofiering  the  charm  of  novelty  and  ever- 
changing  beauty,  but  also  because  the  study  is  foil  of  the 
highest  physiological  interest;  for  from  unicellular  organisms 
is  there  the  greatest  chance  of  discovering  the  great  funda- 
mental, and  as  yet  hidden,  laws  of  life. 
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February  Sth,  1860. 
Dk.  Lankesteb^  President^  in  the  Chair. 

Report  of  Council. 

*'  In  accordance  with  annual  custom^  the  Council  have  to 
make  the  foUowing  report : 

The  number  of  members  reported 
at  the  last  anniversary  was     .     .     .     276 
There  have  been  since  elected      .       28 


Making  a  total  of      ....     304 
This  number  has  to  be  reduced  by — 

Deceased 7 

Withdrawn 12  =  19 


Leaving  a  final  total  of   .     .     .     285  as  the  present 
number  of  members  of  the  Society. 

"The  Library  has  been  increased  by  about  160  works, 
including  serials — chiefly  presents ;  77  of  them  consist  of  cata- 
logues of  objects  of  natural  history,  presented  by  the  Trustees 
of  the  British  Museum  ;  14  others  have  been  purchased  with 
a  fund  arising  out  of  the  sale,  to  members,  of  the  early  '  Trans- 
actions,^ at  a  reduced  price,  which  fund  it  is  intended  shall 
be  applied  solely  to  the  supplying  the  Library  with  such 
works  as  it  may  be  thought  desirable  to  add  to  it.  There 
still  remains  a  considerable  surplus  available  for  this  pur- 
pose. 


St 


The  collection  of  objects  also  has  received  many  additions. 


"  The  arrangements  for  the  distribution  of  the  ^  Journal ' 
continue  the  same  as  last  year.'' 


Auditors'  Report. 


Ha 
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Bepoet  of  the  Library  Committee  of  the  Microscopical 

Society. 

''  Since  the  last  Report^  some  valuable  additions  have  been 
made  to  the  Library^  comprising  sixteen  volumes^  and  143 
pamphlets  presented^  and  sixteen  volumes  purchased,  or 
exchanged  for  old  numbers  of  the  'Transactions'  or 
'  Journal/  The  whole  of  the  books  in  the  Library  have  been 
examined;  fifty-six  volumes  have  been  bound ;  the  collection 
of  pamphlets  has  been  classified,  and  bound  in  five  volumes ; 
and  a  catalogue  of  the  whole  has  been  prepared,  printed,  and 
presented  with  the  '  Journal '  to  the  members. 

''  The  Committee  draw  especial  attention  to  the  presenta- 
tion by  W.  S.  SuUivant,  of  the  United  States,  of  seven  works 
on  Mosses,  &c.;  and  to  seventy-seven  numbers  of  the  British 
Museum  publications,  by  the  Trustees. 

'^  The  Committee  trust  that  arrangements  will  be  made  at 
an  early  period  to  provide  accommodation  for  the  books  in 
the  rooms  they  at  present  occupy,  so  as  to  be  more  available 
to  the  members. 

'^  In  conclusion,  they  strongly  recommend  that  the  follow- 
ing works  should  be  added  to  the  Library  as  soon  as  possible : 
'Der  Organismus  der  Infiisionsthiere,'  by  Dr.  F.  Stein; 
'Die  Kieselschaligen  Bacillarien,'  by  F.  T.  Kiitzing ;  '  Mikro- 
geologie/  by  Dr.  C.  G.  Ehrenberg. 

''  F.  C.  S.  Roper. 
Geo.  E.  Blenkins. 
J.  H.  Roberts. 
R.  J.  Farrants." 


The  President  delivered  the  following  address  : 
The  President's  Address /or  1860. 

By  Dr.  Lankester. 

Gentlemen, — It  gives  me  great  pleasure  to  address  you  at 
the  close  of  my  term  of  presidency,  after  you  have  heard 
the  Reports  of  your  Council  and  Treasurer,  and  which  repre- 
sent our  Society  in  a  condition  which  commands  our  mutual 
congratulations.  At  the  present  we  have  a  larger  number  of 
members  than  at  any  previous  time  in  the  history  of  our 
Society.     However  much  we  may  regret  the  withdrawal  of 
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some  of  our  members,  the  addition  to  our  numbers  more 
than  compensates  for  the  loss.  It  is,  however,  always  a 
painful  task  on  these  occasions  to  have  to  reflect  that  our 
numbers  are  diminished  by  the  hand  of  death.  During  the 
past  year  seven  of  our  members  have  been  thus  removed,  and 
amongst  them  you  will  recognise  some  of  the  earliest  and 
most  active  members  of  our  Society.  They  are  Mr.  J.  N. 
Farze,  Professor  Henfrey,  Mr.  Andrew  Ross,  Mr.  E.  Speer, 
Mr.  W.  Stuart,  Mr.  Richard  Taylor,  and  Dr.  H.  Rees. 

Some  of  these  gentlemen  demand  &om  me  more  than  a 
pajssing  notice ;  and  I  would  first  refer  to  Professor  Henfrey, 
whose  death  at  an  early  age  we  have  not  only  to  deplore  as  a 
loss  to  ourselves,  but  to  science  generally.  Although,  from 
disease  of  the  lungs  contracted  in  youth,  he  was  never 
robust,  he  yet  by  unceasing  industry  acquired  for  himself  a 
European  reputation.  He  was  originally  intended  for  the 
medical  profession,  and  studied  at  Bartholomew's  Hospital ; 
but  the  state  of  his  health  induced  him  to  abandon  the 
arduous  duties  of  practice,  and  devote  himself  entirely  to 
science.  The  branch  of  study  to  which  his  tastes  led  him 
was  that  of  botany,  and  in  this  science  more  particularly  he 
attained  his  great  distinction.  One  of  his  earliest  works  was 
on  ^Anatomical  Manipulation,'  which  he  wrote  in  con- 
junction with  Mr.  Alfred  Tulke;  this  was  published  in  1844. 
About  this  time  he  was  appointed  Botanist  to  the  Geological 
Survey  of  the  United  Kitigdom ;  he  held  this  post  but  for  a 
short  time.  He  was  subsequently  appoint^  lecturer  on 
Botany  at  the  Middlesex  Hospital,  and  at  the  St.  George's 
Hospital  School  of  Medicine.  In  1847  he  published  his 
'Outlines  of  Structural  and  Physiological  Botany;'  this 
work  was  illustrated  by  plates  executed  by  himself.  Several 
of  these  plates  were  devoted  to  the  illustration  of  the  micro- 
scopic structure  of  plants,  and  were  faithful  representations 
of  his  own  observations.  He  had  at  this  time  carefully 
investigated  the  views  of  Schleiden  and  Hugo  von  Mohl 
on  the  cytoblast  and  primordial  utricle,  and  his  work,  at  the 
time  it  was  published,  was  a  faithful  epitome  of  the  various 
observations  that  had  been  made  on  the  histology  and 
development  of  vegetable  tissues.  This  work  laid  the  founda- 
tions of  one  much  more  extended  and  complete,  which  he 
afterwards  published  in  1857,  with  the  title,  '  An  Elemen- 
tary Course  of  Botany,  Structural,  Physiological,  and 
Systematic ;  with  a  brief  outline  of  the  Geographical  and 
Geological  Distribution  of  Plants.'  This  work,  which  gives 
the  most  complete  view  of  the  histology  and  development  of 
plants  in  our  language,  contains  a  large  amount  of  original 
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matter  on  the  deyelopment  of  the  cells  of  plants^  and  the 
phenomena  of  reproduction,  more  especially  amongst  the 
lowest  forms  of  plants.  Between  the  publication  of  these 
two  works,  he  devoted  the  larger  portion  of  his  time  to 
microscopic  observations,  and  he  published  several  papers  on 
these  subjects  in  the  '  Transactions  of  the  Linnean  Society,' 
the  '  Annals  and  Magazine  of  Natural  History,'  and  in  the 
Reports  of  the  British  Association.  The  subject  to  which  he 
gave  the  largest  share  of  his  attention  was  the  nature  of  the 
changes  which  go  on  during  the  process  of  the  impregnation 
of  the  ovule  in  the  Phanerogamia.  Schleiden  had  opposed  the^ 
view  of  Amici,  that  the  embryo  is  developed  from  an  "  em- 
bryonic vesicle ''  contained  within  the  "  sac  of  the  embryo,'' 
and  maintained  that  it  was  formed  within  the  pollen-tube. 
Henfrey,  from  an  early  period,  maintained  the  correctness  of 
the  first  view  of  Amici,  and  made  a  great  number  of  obser- 
vations on  the  subject.  The  whole  of  that  part  of  Professor 
Henfrey's  work  devoted  to  the  histology  and  reproduction  of 
plants  is  well  deserving  the  study  of  those  engaged  in  the 
microscopic  investigation  of  the  structure  and  formation  of 
plants.  Mr.  Henfi'ey  contributed  two  papers  to  the  Transac- 
tions of  our  Society — one  in  the  fourth  volume  of  the  new 
series,  "  On  some  Fresh- water  Confer\^oid  Algse  new  to  Great 
Britain/'  and  one  in  the  seventh  volume,  "  On  Chlorosphaera, 
a  new  genus  of  Unicellular  Fresh-water  Algae."  It  was  in 
such  papers  as  these  that  he  displayed  his  careful  habits  of 
observation  with  the  microscope ;  and  had  his  life  been  spared, 
we  might  have  expected  &om  him  large  contributions  to  our 
present  knowledge  of  microscopic  organisms.  During  the 
last  five  years  of  his  life  he  was  occupied,  in  conjunction  with 
Dr.  Griffiths,  in  the  laborious  task  of  compiling  and  editing 
the  '  Micrographic  Dictionary.'  Mr.  Henfrey  undertook  the 
whole  of  that  part  of  the  work  which  related  to  the  micro- 
scopic structure  of  plants.  The  value  attached  to  this  great 
work  was  indicated  by  the  speedy  demand  for  a  new  edition, 
which  was  completed  just  previous  to  the  death  of  Mr. 
Henfrey.  We  have  here  treasured  up  all  that  had  been  done 
for  the  advance  of  botanical  science  by  the  aid  of  the  micro- 
scope ;  and  our  friend  could  hardly  have  left  behind  him  a 
more  fitting  monument  of  his  industry  and  appreciation  of 
microscopic  inquiry,  than  his  own  contributions  to  this  com- 
prehensive volume. 

But  besides  these  labours  having  more  especial  reference 
to  our  specialty,  Mr.  Henfrey  produced  many  other  valuable 
works.  In  1852,  he  wrote  a  volume  on  'The  Vegetation  of 
Europe,'  being  an  account  of  the  distribution  of  the  princi- 
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pal  forms  of  plants  found  in  Europe.  The  geography  of  plants 
found  in  him  an  able  exponent,  and  he  constructed  the  maps 
and  wrote  the  letterpress  on  the  distribution  of  plants,  in 
'  Johnston's  Physical  Atlas/  He  also  further  contributed 
to  make  this  subject  popularly  understood,  by  translating 
from  the  German,  Professor  Schouw's  '  Earth,  Plants,  and 
Man.'  His  acquaintance  with  German  botanical  literature 
was  extensive,  and  he  translated  into  English  Schleiden's 
^Lectures  on  the  Biography  of  Plants,'  and  Alexander 
Braun's  'Rejuvenescence  in  Nature,'  a  somewhat  specula- 
•tive  but  interesting  volume,  published  by  the  Ray  Society. 

Although  he  had  not  the  gift  of  free  speech,  his  earnest 
dasire  to  impart  all  he  knew,  rendered  him  a  popular  teacher 
in  his  dass ;  and  when  the  late  Professor  Edward  Forbes 
resigned  his  chair  at  King's  College,  he  was  appointed  Pro- 
fessor of  Botany  in  his  place.  Besides  being  a  member  of 
our  own  Society,  he  was  a  Fellow  of  the  Royal  and  Linnean 
Societies,  and  had  the  appointment  of  Examiner  in  Natural 
Science  at  the  Royal  Military  Academy  at  Woolwich,  and  at 
the  Society  of  Arts.  He  was  of  a  retiring  and  amiable 
disposition,  and  sincerely  beloved  by  all  those  who  knew  him 
in  private  life.  He  fought  a  brave  fight,  and  is  a  bright 
example  of  what  a  firm  will  can  do  amidst  the  feebleness  of 
habitual  indisposition. 

In  Mr.  Andrew  Ross  the  Society  has  lost  one  of  its  original 
members,  and  one  who  has  had  no  little  share  in  bringmg 
the  microscope  to  its  present  perfect  state.  He  was  an 
optician  by  profession,  and  laboured  with  Pritchard,  Goring, 
Holland,  and  others,  to  bring  the  simple  microscope  to  per- 
fection, before  Mr.  Lister  had  made  his  great  discovery  of  a 
combination  of  achromatic  glasses  in  a  compound  arrange- 
ment. Mr.  Ross  was  one  of  the  earliest  msiers  who  com- 
prehended Mr.  Lister's  principles,  and  carried  them  into 
practice  in  the  manufacture  of  compound  achromatic  instru- 
ments. The  perfect  success,  however,  of  these  glasses  was 
attended  with  a  defect  which  in  some  measure  was  a  draw- 
back to  their  usefulness.  This  arose  from  their  use  in  the 
examination  of  objects  covered  with  thin  plates  of  talc  or 
glass,  as  the  corrections  for  uncovered  objects  were  found  erro- 
neous for  those  which  were  covered.  Mr.  Ross  discovered  the 
means  of  correcting  this  defect,  which  consisted  in  separating 
the  anterior  lens  of  the  combination  from  the  other  two,  in 
such  a  way  that  it  could  be  brought  further  or  nearer  to 
them,  according  to  the  necessity  of  the  case.  An  account  of 
this  discovery  and  its  application  will  be  found  in  the  fifty- 
first  volume  of  the  '  Transaction  of  the  Society  of  Arts,'  pub- 
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lished  in  1837.  This  method  of  correcting  for  covered  and 
uncovered  objects  is  applied  to  all  our  better  object-glasses^ 
and  has  since  received  some  improvements  at  the  suggestion 
of  Mr.  Powell.  Mr.  Ross  has  also  from  time  to  time  added 
improvements  to  the  general  structure  of  the  compound 
microscope^  and  suggested  a  variety  of  modifications  in  its 
accessory  apparatus.  If  we  are  more  indebted  to  him  for 
his  practical  talent  as  a  mechanician^  it  was  not  because  he 
had  not  the  ability  to  contribute  to  the  literature  of  his  pro- 
fession. We  have,  in  fact,  from  his  pen  one  of  the  best 
articles  that  ever  appeared  on  the  microscope.  This  article 
was  contributed  to  the  '  Penny  Cyclopaedia/  in  1839,  and  is 
more  or  less  the  foundation  of  most  practical  treatises  written 
since  that  time.  Besides  this  masterly  article,  and  the  paper 
already  referred  to,  I  am  not  aware  that  Mr.  Ross  has  con- 
tributed anything  to  the  literature  of  the  microscope ;  but 
these  must  ever  give  him  a  place  amongst  those  who  asso- 
ciated with  Joseph  Jackson  Lister,  and  assisted  to  make  the 
compound  achromatic  microscope  the  great  instrument  of 
research  it  is  at  the  present  day. 

Those  who  have  been  in  the  habit  of  attending  the  scientific 
societies  of  the  metropolis  during  the  last  twenty  years  will 
aU  recollect  the  intelligent  and  benignant  face  of  the  late 
Mr.  Richard  Taylor.  Although  for  the  last  few  years  he  had 
withdrawn  from  the  activity  of  London  life,  his  decease 
did  not  take  place  till  the  beginning  of  last  year,  and  he  con- 
tinued a  member  with  us  till  his  end.  Mr.  Taylor  was  not  so 
well  known  as  a  man  of  science,  as  he  was  as  a  man  of  letters 
who  sympathised  with  men  of  science.  He  was  a  scholar, 
and  cultivated  that  class  of  literature  which  led  him  to  regard 
with  especial  interest  the  progress  of  natural  science.  He 
was  especially  associated  with  those  who  cultivated  natural 
history,  and  was  for  many  years  a  joint  editor,  as  well  as 
printer  and  publisher  of  the  'Annals  and  Magazine  of  Natural 
History.'  He  also  edited  four  volumes  of  Scientific  Memoirs, 
which  were  published  by  him  from  1838  to  1846,  containing 
translations  of  valuable  scientific  papers  from  the  French  and 
German.  He  was  also,  in  conjunction  with  the  late  Mr. 
Richard  Phillips,  the  editor  of  the  'Philosophical  Maga- 
zine,' from  1827  to  1832.  These  varied  labours  in  connection 
with  the  literature  of  science,  constitute  for  him  a  strong 
claim  to  our  remembrance  and  gratitude.  His  connection 
with  the  liinnean  Society  was  more  close  than  with  any 
other,  and  he  acted  for  many  years  as  the  Assistant  Secretary 
of  that  Society. 

The  death  of  Mr.  Furze  is  one  that  must  have  caused  great 
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pain  and  surprise  to  many  of  the  members.  He  was  a  man 
in  the  prime  of  life^  and  carrying  on  a  large  and  successful 
business ;  but  in  the  midst  of  all  he  found  time  to  cultivate 
a  taste  for  microscopic  research.  Without  contributing  to 
our  Transactions,  he  took  a  great  interest  in  our  proceedings; 
and  the  intelligence  and  energy  with  which  he  cultivated  the 
microscope,  as  an  instrument  of  research,  must  have  done 
much  to  recommend  its  use  amongst  a  large  circle  of  his  friends 
and  acquaintance.  I  accidentally  had  a  proof  of  this  some 
years  ago,  when  visiting  a  village  by  the  sea-side,  in  the 
county  of  Suffolk,  where  I  found  Mr.  Furze  had  been  staying 
for  a  few  weeks  before  I  had  arrived.  I  had  not  long  been 
there  before  I  heard  of  the  impression  he  had  produced  on  the 
minds  of  the  villagers  by  his  daily  demonstrations,  upon 
the  sea-shore,  of  the  microscopic  structure  of  the  creatures 
with  which  the  coast  abounded.  I  have  often  thought  that 
this  would  form  the  subject  for  a  picture  to  a  painter 
of  the  nineteenth  century — a  naturalist  exhibiting  the 
wonders  of  animal  structure  through  a  microscope  to  a  rural 
population.  By  such  pictures  the  great  history  of  our  civili- 
zation might  be  told. 

Mr.  E.  Speer,  though  not  a  contributor  to  our  Transactions, 
was  deeply  impressed  with  the  value  of  the  microscope  as  an 
instrument  of  research;  and,  in  the  hope  of  alleviating  human 
distress  by  its  agency,  presented,  before  his  death,  a  magnifi- 
cent instrument,  made  by  James  Smith,  to  the  Hospital  for 
Consumption  and  Diseases  of  the  Chest. 

I  would  now  call  your  attention  to  the  state  of  our  library. 
Since  I  addressed  you  last  year,  several  works  have  been 
purchased,  and  others  have  been  presented ;  so  that  we  have 
altogether  186  complete  volumes,  with  about  140  pamphlets 
and  papers  of  various  kinds.  Although  the  number  of  books 
is  not  large,  they  present  a  tolerably  complete  epitome  of  the 
literature  of  the  microscope  in  our  own  language.  A  cata- 
logue of  those  works  has  been  prepared  by  the  Library  Com- 
mittee, and  was  published  in  the  Transactions  for  the  past 
year ;  separate  copies  have  also  been  printed  for  the  use  of 
the  members.  A  glance  at  this  catalogue  reveals  to  us  the 
curious  fact  that  the  literature  of  the  microscope  has  had  two 
distinct  periods ;  the  first  period  may  be  said  to  commence 
with  the  establishment  of  the  Royal  Society,  in  16^0.  Prom 
this  time  to  the  latter  end  of  the  eighteenth  century,  the 
^Philosophical  Transactions^  abound  with  papers  and  memoirs 
devoted  to  the  structure  of  the  microscope  and  observations 
by  its  aid ;  and  it  is  on  this  account  that  I  think  it  would 
be    most    desirable    that    the    members   of   this    Society 
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should  have  the  opportunity  of  consulting  these  precious 
volumes  in  our  own  library.  The  works  that  were  the 
result  of  this  activity  are,  I  believe,  tolerably  completely 
represented  in  our  catalogue.  The  first  to  which  I  would 
call  your  attention  is  the  ^  Micrographia '  of  Robert  Hooke, 
published  in  1665,  and  which,  considering  that  it  was  the 
first  work  devoted  to  the  literature  of  the  microscope, 
is  a  perfect  marvel.  Its  illustrations  and  the  sound  obser- 
vations of  the  author  may  be  studied  with  advantage  at 
the  present  day.  This  was  followed  by  the  works  of  Grew 
and  Malpighi  on  the  Anatomy  of  Plants.  Although  Malpighi 
was  a  foreigner,  his  works  were  published  by  the  Royal 
Society  of  London ;  they  consisted  mostly  of  papers  which 
had  appeared  in  the  '  Philosophical  Transactions.^  He  was 
the  first  to  observe  the  passage  of  the  blood  through  the 
capillary  vessels,  and  his  works  otherwise  abound  with  sound 
observations.  In  1675  the  communications  of  another  dis- 
tinguished foreigner  commenced  in  the  'Philosophical  Trans- 
actions;' and  we  may  claim  Leeuwenhoek  almost  as  an  English 
writer.  His  collected  works  will  be  found  in  our  library,  and 
contain  an  astonishing  variety  of  observations  on  animal  and 
vegetable  structure.  During  this  century  Swammerdam  wrote 
his  treatises  on  insects,  and  made  many  curious  observations 
with  the  microscope  on  the  generation  of  the  firog  and  other 
animals. 

These  researches  bring  us  over  the  seventeenth,  and  carry 
us  on  to  the  commencement  of  the  eighteenth  century.  Here 
we  meet  with  the  investigations  of  Trembley,  on  the  Hydra; 
of  Lyonet,  on  the  Caterpillar  of  the  Goat-moth ;  and  of  Spal- 
lanzani,  on  a  variety  of  subjects.  The  latter  was  the  first  to 
maintain  the  independent  animal  nature  of  the  Infusoria,  and 
contributed  a  large  number  of  observations  on  the  function 
of  animal  impregnation.  The  works  of  Baker  and  the  two 
Adamses  close  the  labours,  as  far  as  our  library  will  indicate 
them,  of  the  eighteenth  century,  on  microscopic  subjects. 

If  we  now  turn  over  the  pages  of  our  catalogue,  we  in  vain 
look  for  the  continued  activity  of  the  preceding  period.  Ob- 
servers seemed  to  think  the  microscope  had  done  all  for 
science  that  could  be  accomplished  by  its  aid.  It  is  true,  the 
instrument  was  not  forgotten.  There  were  those  who  believed, 
if  its  powers  could  be  increased,  much  more  might  be  done  by 
its  aid.  Brewster,  Pritchard,  Goring,  Tulley,  and  others, 
worked  at  the  construction  of  lenses,  in  the  faith  that  more 
might  be  accomplished  by  its  aid  than  had  hitherto  been 
supposed.  Here  and  there  observers  were  working  unnoticed. 
Robert  Brown  was  laying  the  foundation  of  the  science  of 
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Histology  and  the  laws  of  development  in  relation  to  the  vege- 
table kingdom^  and  Ehrenbei^  was  studying  the  forms  of 
infusorial  animalcules  in  every  part  of  the  world.  It  was  not, 
however,  till  the  production  of  Mr.  Lister's  paper  in  the 
'  Philosophical  Transactions,^  in  1828,  that  a  new  impetus 
was  given  to  microscopical  research,  and  a  literature  sprung 
up  unrivalled  in  the  past  history  of  the  microscope.  It  would 
be  impossible  for  me  here  to  attempt  to  analyse  this  literature. 
It  includes  investigations  with  the  microscope  in  every  branch 
of  natural  science.  It  contains  observations  on  the  forms  of 
crystals,  plants,  and  animals ;  it  embraces  the  highest  gene- 
ralisations of  physiological  science,  and  includes  countless  in- 
vestigations into  the  origin,  forms,  and  modes  of  growth  of 
organs  and  the  ultimate  parts  of  oi^ans  of  both  plants  and 
animals.  Altogether,  it  forms  an  assemblage  of  facts  and 
reasonings  the  most  imposing  that  has  ever  been  presented 
to  the  human  mind  in  the  same  space  of  time  in  the  whole 
history  of  science.  To  increase  the  stock  of  this  literature,  to 
render  it  accessible  to  all  inquirers,  and  to  make  it  the  means 
of  educating  future  observers  by  the  aid  of  this  instrument, 
will,  I  hope,  be  one  of  the  constant  aims  of  this  Society. 

From  the  Library  let  us  turn  to  the  Museum.  It  seems  to 
me,  when  we  consider  the  little  cost  and  facility  of  keeping 
microscopic  objects,  that  the  development  of  the  Museum 
should  be  more  an  object  of  attention  than  it  has  ever  yet 
been  to  the  Society.  The  whole  collection  of  objects  amounts 
to  six  hundred  and  sixty-three,  seventy-three  of  which  have 
been  added  during  the  past  year.  If  illustrated  works  are  a 
source  of  instruction,  and  important  as  enabling  one  inquirer 
to  understand  the  views  of  another,  there  can  be  no  doubt  that 
properly  named  specimens  are  of  more  importance.  This  is 
especially  the  case  with  the  forms  of  minute  animals  and  plants 
which  are  described  from  time  to  time  by  different  authors.  If 
collections  of  species  named  by  authors  could  be  obtained  from 
those  who  have  first  described  them,  they  would  be  of  great 
value  for  reference  in  all  time  to  come.  When  we  consider 
that  the  number  of  specimens  in  our  Museum  is  not  so  great 
as  those  offered  in  the  lists  of  those  who  vend  these  objects,  and 
that  their  maximum  value  is  not  twelve  pounds,  I  would  sug- 
gest that  we  should  do  one  of  two  things — either  abandon 
the  idea  of  a  collection  altogether,  or  place  it  in  a  position 
more  worthy  the  credit  and  dignity  of  the  Society. 

Let  me  now  call  your  attention  to  the  work  of  the  Society 
during  the  past  year.  Having  been  hastily  summoned  to 
quit  our  apartments  in  Regent-street,  at  the  beginning  of  the 
year,  and  not  having  a  place  to  meet  in  at  the  commence- 
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ment  of  the  session^  the  council  have  found  it  conyenient  to 
curtail  the  number  of  our  meetings ;  so  that  during  the  past 
year  we  have  held  but  seven  meetings^  including  the  soiree  at 
the  South  Kensington  Museum^  and  the  annual  meeting  on 
the  16th  of  February.  Perhaps  I  may  be  allowed  to  say  a 
word  or  two,  first,  with  regard  to  the  soiree.  From  the  cir- 
cumstance of  the  council  having  determined  to  hold  this  an- 
nual gathering  in  the  extensive  rooms  of  the  Museum  at 
South  Kensington,  which  were  placed  at  their  disposal  by  the 
Committee  of  Council  on  Education,  it  was  one  oi  the 
lai^est  meetings  of  the  kind  that  had  ever  been  seen  in  the 
metropolis.  About  three  thousand  persons  were  present,  and 
the  display  of  microscopes,  and  their  accessory  apparatus,  was 
such  as  had  never  been  got  together  before.  Upwards  of 
three  hundred  microscopes,  exhibiting  all  the  forms  and  ap- 
plications of  the  instrument,  were  displayed.  Although  this 
exhibition  of  the  instrument,  and  the  assemblage  of  so  large  a 
number  of  patrons,  might,  consistently  with  the  objects  of 
your  Society,  have  been  purchased  by  a  considerable  outlay  of 
funds,  it  must  be  gratifying  to  you  to  hear  that,  by  the  judi- 
cious arrangements  of  your  council  and  the  liberality  of  indi- 
vidual  members,  this  immense  meeting  has  not  only  not 
entailed  on  your  funds  any  loss,  but  that  you  have  been 
gainers  by  it  to  a  slight  amount. 

.  As  the  ordinary  meeting-nights  of  the  past  year  have  been 
only  six,  including  the  first  meeting  of  this  year,  you  will  not 
be  surprised  to  learn  that  only  ten  papers  have  been  read. 

The  first  paper  was  by  Dr.  Bowerbank,  ''  On  the  Organiza- 
tion of  Grantia  dliata,"  and  contained  a  more  detailed  ac- 
count of  the  structure  of  this  curious  member  of  the  sponge 
fSsunily  than  had  hitherto  been  published.  To  Dr.  Bowerbank 
belongs  the  credit  of  having  studied  this  interesting  family  of 
organized  beings  in  the  most  exhaustive  manner;  and  it  will 
be  gratifying  to  all  present  to  know  that  he  is  now  preparing 
a  complete  monograph  of  the  British  forms  of  sponges,  which 
will  be  published  by  the  Bay  Society  for  the  year  1861. 

Our  next  paper  was  one  '^  On  Diatomacese  collected  in  the 
United  States,^'  by  Arthur  M.  Edwards,  Esq.  Besides  this 
paper  from  the  other  side  of  the  Atlantic,  we  have  had  an- 
other read,  "  On  Diatomacese  found  near  Gambia,  Ohio,''  by 
Professor  Hamilton  L.  Smith.  These  papers  are  interesting, 
as  giving  an  account  of  the  distribution  of  the  DiatomacesB  in 
the  New  World,  and  they  have  been  received  by  our  Society 
as  a  gratifying  proof  that  our  aims  and  objects  are  recipro- 
cated and  understood  by  scientific  inquirers  in  America.   Dr. 
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Greville^  of  Edinburgh^  has  communicated  a  paper  describing 
several  new  forms  of  the  beautiful  Diatomaceous  genus  Campy • 
hdiscus,  Mr.  Boper^  in  a  paper  on  Triceratium  arcticum, 
has  shown  that  this  genus  must  no  longer  be  regarded  as  a 
non-catenated  form  of  Diatomacese^  as  in  its  natural  state  its 
triangular  frustules  are  connected  together  as  in  many  other 
forms  of  this  family.  The  last  contribution  on  Diatomaceae 
is  by  Dr.  Wallich,  who,  in  his  paper  "  On  the  Siliceous  Orga- 
nisms found  in  the  Digestive  Cavity  of  Salpse,  and  their  rela- 
tion to  the  Flint  Nodules  of  the  Chalk  Formation/'  has 
endeavoured  to  account  for  the  presence  of  forms  of  Diato- 
maceae and  Desmidese  in  the  flints  and  siliceous  nodules  of 
the  chalky  by  their  having  been  collected  by  Salpae  in  their 
stomachs,  then  swallowed  by  whales  or  other  large  animals, 
and,  on  the  death  of  these  creatures,  been  deposited  in  the 
bed  of  the  ocean,  in  the  concretionary  form  in  which  they 
are  now  found. 

We  may  learn  from  these  papers  how  great  an  interest 
attaches  to  the  study  of  the  Diatomaceae,  and  how  some  of 
the  highest  problems  in  the  history  of  the  life  upon  our  globe 
may  be  solved  by  their  study.  Formed  of  imperishable 
material,  and,  once  formed,  not  experiencing  the  decay  which 
is  the  law  of  every  other  existing  organism,  these  minute 
beings  leave  behind  them  the  most  extensive  record  of  their 
existence.  Not  only  can  we  examine  their  forms,  many  of 
which  are  exquisite  from  their  graceful  outline  and  delicate 
carving,  but  even  with  regard  to  extinct  species,  we  may 
gather  the  history  of  their  habits  and  mode  of  increase,  and 
other  points,  from  the  localities  in  which  they  are  found. 
Independent,  however,  of  the  interest  which  attaches  to  the 
study  of  the  Diatomaceae  as  a  group  of  organized  beings  pre- 
senting us,  as  it  were,  with  the  first  struggles  of  life  against 
the  physical  and  chemical  forces  of  brute  matter,  they  are 
capital  objects  with  which  to  train  the  eye  and  mind  to  habits 
of  correct  observation.  It  is  in  this  group  of  beings  that  the 
advanced  microscopist  seeks  for  the  severest  tests  with  which 
to  try  the  highest  powers  of  his  object-glasses ;  and  it  is  in 
the  observation  of  the  forms  and  markings  of  these  the  most 
delicate  productions  of  the  Creative  Hand  that  the  young 
microscopist  will  best  acquire  the  habit  of  distinguishing 
minute  differences  and  resemblances. 

An  interesting  communication  was  read  at  our  June 
meeting,  from  Mr.  George  F.  Pollock,  containing  "Obser- 
vations on  Granulated  Blood  Discs.''  This  paper  indicates 
that,  however  well  the  blood,  discs  may  have  been  observed. 
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they  still  present  phenomena  whose  full  significance  is  not 
jret  understood^  and  await  for  their  explanation  further 
observation  and  reflection. 

The  last  paper  read  at  our  meetings^  and  not  yet  published 
in  our  Transactions^  was  one  by  Mr.  Druce,  "  On  the  Repro- 
ductive Process  in  the  Confervoideae.*^  In  this  paper  Mr. 
Druce  shows  that  there  is  yet  much  more  to  be  done  in  making 
out  the  true  reproductive  process  in  Confervoideae.  He 
agrees  with  previous  authors  in  the  conviction  that  the 
process  of  conjugation  in  this  family  is  not  necessarily  indi- 
cative of  a  \mion  of  germ-cells  and  sperm-cells ;  and  certainly 
in  most  cases  of  conjugation  this  fact  has  not  been  made  out. 
It  is  not  at  all  inconsistent  with  our  present  knowledge  of  the 
ordinary  function  of  vegetative  reproduction  by  the  multipli- 
cation of  similar  cells,  which  I  have  elsewhere  ventured  to 
call  ''homogenesis/'''^  that  it  should  assume  the  forms  and 
external  phenomena  of  true  generation  (heterogenesis) .  We 
see  this  occurring  in  the  fact  that  seeds  which  have  originated 
quite  independent  of  the  influence  of  the  sperm-cell  occur  in 
many  of  the  higher  forms  of  plants,  and  that  ova  and  vivi- 
parous spores,  as  in  the  case  of  the  bees  and  aphides,  are 
produced  under  the  same  circumstances.  It  is,  then,  an  in- 
teresting field  for  the  microscopist,  to  study  those  lower 
forms  of  vegetable  life  in  order  to  ascertain  what  phenomena 
are  connected  with  the  vegetative  cell  multiplication  or 
homogenetic  development,  and  what  are  the  forms  in  which 
the  phenomena  of  heterogenesis  are  presented  to  us. 

These  are  the  principal  subjects  which  have  been  presented 
for  microscopic  inquiry  during  the  year.  In  addition  to 
these  papers,  we  have  had  two  on  improvements  in  the  struc- 
ture of  the  microscope.  One  of  these  was  by  Mr.  Richard 
Beck,  ''On  the  Universal  Screw.^^  Although  Mr.  Beck's 
paper  pointed  out  some  defects  in  the  working  of  the  plan 
for  obtaining  a  universal  screw,  by  which  the  object-glasses  of 
different  makers  might  be  used  by  the  same  body,  as  carried 
out  by  a  committee  of  our  Society,  it  is  very  gratifying  for 
us  to  know  that,  generally  speaking,  our  plan  has  been  most 
successfiil^  and  that  microscopists,  both  in  this  country  and 
America^  recognise  the  suggestions  of  the  Society  as  a  great 
boon.  The  other  paper  on  the  instrument  was  by  Mr.  James 
Smith,  who,  in  his  description  of  a  section  and  mounting 
instrument,  with  other  contributions  which  he  has  made  to 
the  Society,  has  displayed  considerable  skill  in  the  invention 

*  Preface  to  translation  of  Kuchenmeiifter  on  '  Animal  and  Vegetable 
Parasite.' 


94  The  President's  Address. 

of  apparatus  for  microscopic  investigation ;  and  should  he 
continue  to  apply  himself  to  this  department  of  study,  there 
can  be  no  doubt  that  the  microscopic  inquirer  will  be 
indebted  to  him  for  further  improvements  in  the  mechanical 
arrangements  of  the  microscope. 

But  the  labours  of  our  Society  do  not  end  h^re.  You  must 
not  forget  that  the  '  Journal^  originated  in  your  Society,  and 
has  been  conducted  under  its  auspices,  and  that  the  papers 
published  in  its  pages  are  as  much  a  part  of  your  organization 
as  the  papers  published  in  your  'Transactions/  For  the 
very  reason  that  the  papers  in  your '  Transactions '  have  been 
less  in  number,  those  in  the  '  Journal '  have  been  more,  and 
in  no  year  since  its  origin  has  the  '  Journal '  been  more  rich 
in  original  papers  than  during  the  past  year.  These  papers 
have  been  eighteen  in  number,  besides  translations  and  a 
variety  of  conmiunications  in  the  form  of  notes  and  memo- 
randa. No  less  than  ten  of  these  have  been  on  the  Diato- 
maceae ;  and  although  some  may  regard  this  as  a  dispropor« 
tionate  space  for  one  set  of  objects  to  occupy,  it  must  be 
remembered  that  these  organisms  are  exclusively  microscopi- 
cal, and  that  at  the  present  moment  they  possess  for  the 
microscopist  a  high  interest,  for  reasons  which  I  have  before 
stated. 

Two  of  the  remaining  papers,  by  Mr.  Rainey,  deserve  your 
especial  attention ;  one  **  On  Dental  Tissue,''  the  other  "  On 
the  Starch  Granule.''  The  object  of  Mr.  Rainey  in  these 
papers  is  to  show  that  the  formation  of  the  dental  tissues,  as 
well  as  of  the  starch  granule,  are  due  to  the  same  process  as 
that  which  he  has  so  ably  shown  to  take  place  in  the  produc- 
tion of  shell  and  other  hard  parts,  in  his  work  on  '  The  [Mode 
of  Formation  of  Shells  of  Animals/  &c.  As  long  ago  as  1840 
and  1841,  Harting  and  Link  published  separate  treatises^ 
on  the  Production  of  Membranes,  as  the  result  of  a  process  of 
crystallization  of  inorganic  substances  in  contact  with  organic 
matters ;  and  fix)m  time  to  time  the  presence  of  the  aggre- 
gating force  of  crystallization  has  been  alluded  to,  as  possibly 
modifying  the  results  of  that  action  which  has  been  called 
cell-force.  It  is,  however,  to  Mr.  Rainey  that  we  are  indebted 
for  a  full  investigation  of  this  subject ;  and  he  has  shown  that 
in  all  cases  where  a  considerable  quantity  of  inorganic  matter 
is  present,  as  in  the  case  of  carbonate  of  lime  in  shells,  and 
phosphate  of  lime  in  bones  and  teeth,  that  the  peculiar  form 
of  the  tissue  is  due  to  the  properties  of  the  inorganic  matter 
present.     In  his  paper  ''  On  the  Starch  Granule,"  he  has  car- 

*  See  Report  on  Botany,  of  Ray  Society,  1845,  pp.  0,  7. 
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ried  this  view  further^  and  endeavoured  to  show  that  the  pe- 
ouKar  form  and  structure  of  grains  of  starch  are  due  to 
minute  quantities  of  inorganic  matter.  For  this  process  he 
has  adopted  the  term  ''  molecular  coalescence."  These  ob- 
servations are  interesting  in  connection  with  the  views  of 
those  who  are  opposed  to  the  cell-theory  of  Schleiden  and 
Schwann^  and  who  prefer  to  speak  of  the  whole  of  the  phe- 
nomena of  the  formation  of  the  tissues  of  plants  and  animals 
as  a  process  of  '^  differentiation."  In  connection  with  this 
subject,  a  paper  by  Professor  Williamson,  in  the  last  October 
number  of  the  '  Journal,^  '  On  some  Histological  Features  of 
the  Shells  of  Crustacea,'  is  well  deserving  attention.  He 
there  shows  that  certain  tissues  in  the  shells  of  the  Crustacea 
that  had  been  regarded  as  cellular  in  their  structure,  are  pro- 
duced in  a  protoplasmic  matter,  independent  of  cells  or  nuclei. 
I  will  not,  however,  enter  here  further  into  the  matter,  but 
call  your  attention  to  this  subject  as  a  field  inviting  further 
mquiry,  and  likely  to  yield  abundant  finiits  to  those  who  have 
leisure  and  opportunity  for  its  culture. 

To  Mr.  Currey  the  pages  of  our  '  Journal '  are  largely  in- 
debted for  his  varied  contributions  in  the  field  of  mycology. 
His  '  Mycological  Notes,'  in  the  number  of  the '  Journal '  for 
July,  is  an  example  of  how  various  observations  on  the  same 
series  of  objects  may  be  communicated  with  great  advan- 
tage to  those  who  are  working  in  the  same  direction.  In 
these  busy  days,  when  so  many  observers  are  investigating  the 
same  subjects,  it  becomes  a  matter  of  importance  to  all  to 
know  what  others  are  doing,  so  that  no  time  may  be  wasted 
in  re-discovering  what  others  have  done.  In  connection  with 
the  subject  of  mycology,  I  may  also  draw  attention  to  a 
translation  in  the  last  number  of  the  'Journal/  in  which  M. 
De  Bary  attempts  to  show  that  a  certain  group  of  the  Fungi 
are  rather  of  an  animal  than  of  a  vegetable  nature.  Although 
considerable  doubts  may  be  thrown  on  M.  De  Bary's  conclu- 
sions, his  observations  indicate  the  interest  that  still  attaches 
to  the  question  of  the  limits  between  the  animal  and  the 
vegetable  kingdoms.  It  is  only  by  the  aid  of  the  microscope, 
used  by  well-trained  observers,  that  such  a  question  can  be 
decided ;  and  large  groups  of  forms  belonging  to  the  Proto- 
phyta  and  Protozoa  present  themselves  for  investigation  on 
this  subject.  Here,  too,  is  a  district  in  which  perhaps  the 
inquiries  of  the  microscopist  may  come  in  to  assist  the  in- 
quiry which  has  just  been  opened  by  one  of  our  most  dis- 
tinguished naturalists  as  to  the  origin  of  species.*    It  is  only 

*  On  the  'Origin  of  Species/ by  Charles  Darwin,  F.Il.S. 
VOL.  VIII.  m 
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by  the  microscopical  observer  that  the  question  of  the  spon- 
taneous generation  of  animab  and  plants  can  be  set  at  rest. 
As  far  as  the  results  of  present  investigation  go^  there  seems 
to  be  no  satisfactory  evidence  that  the  organisms  which  we 
call  plants  and  animals  have  had  any  other  origin  than  or- 
ganisms endowed  with  vital  properties  similar  to  themselves; 
but  as  to  how  far  any  one  of  these  organisms  may  differ  firom 
its  predecessors  through  all  time^  we  are  in  the  dark.  At 
first  sights  it  looks  as  if  this  question  of  the  origin  of  species 
was  one  that  must  be  for  ever  veiled  from  our  sight ;  and  if 
it  had  not  been  raised  by  an  inquirer  so  competent  to  judge 
of  the  possibilities  of  our  science,  we  might  have  passed  by 
the  challenge  unheeded.  But  we  have  been  invited  to  ascer- 
tain the  amount  of  change  of  which  each  individual  organism 
is  capable,  and  especially  to  observe  how  far  such  changes 
impress  themselves  permanently  on  the  organisms,  or  series 
of  organisms,  in  which  it  takes  place.  If  by  the  collation 
of  past  well-observed  facts  with  those  which  present  them- 
selves before  us  at  the  present  day,  and  allowing  the  largest 
amount  of  time  that  can  be  reasonably  demanded,  we  come 
to  the  conclusion  that  the  higher  organisms  could  be  degraded 
to  the  forms  of  the  microscopic  Protophyta  or  Protozoa,  or 
that  these  latter  could  be  elevated  to  the  condition  of  verte- 
brate animals,  then  we  ought  perhaps  to  conclude,  with  Mr. 
Darwin,  that  probably  all  oi^anisms  are  derived  from  a  single 
prototype.  But  if,  on  the  other  hand,  the  amount  of  change 
we  can  observe  either  of  degradation  or  elevation,  or  both,  is 
so  limited  that  no  amount  of  tima  could  account  for  the  di- 
versity of  forms  of  animal  and  vegetable  life  we  see  around 
us,  I  think  we  are  driven  back  upon  the  hypothesis  of  a 
special  creation  of  species,  without  being  committed  to  the 
special  form  or  manner  of  that  creation.  But,  whatever  be 
the  direction  in  which  our  opinions  lead  us,  let  us  not  be 
hasty  in  the  interpretation  of  the  facts  which  are  presented 
to  us.  Let  us  observe  careftdly  and  cautiously,  and  record 
our  observations  faithfully,  in  the  full  confidence  that  the 
Creator  has  so  endowed  the  human  mind,  that  it  will  in  the 
end  reject  all  that  which  is  false,  and  only  hold  that  which 
is  true. 

I  now  call  your  attention  to  two  papers  of  high  interest,  on 
the  microscopic  structure  of  the  nervous  system ;  the  one  by 
Messrs.  Turner  and  Lister,  of  Edinburgh,  the  other  by  Mr. 
Lockhait  Clarke,  of  London.  To  the  latter  gentleman  we 
are  indebted  for  our  knowledge  of  a  method  of  preparing 
nervous  tissue  for  examination,  which  has  resulted  in  a  much 
more  accurate  knowledge  of  the  details  of  the  structure  of  the 
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nerve  tubes  and  cells  than  has  been  hitherto  known.  I  need 
not  tell  you^  perhaps,  that  there  is  yet  much  to  be  learned 
with  regard  to  the  functions  of  the  nervous  system ;  and  that, 
whatever  advances  the  physiologist  may  make  in  this  direc- 
tion, the  real  relation  between  function  and  structure  will 
only  be  made  by  the  microscope.  Here,  then,  is  a  subject 
for  some  of  our  younger  friends  to  pursue.  The  fact  is,  in 
whatever  direction  we  turn  our  eyes,  there  is  still  work  to  be 
done ;  and  I  have  often  thought  it  would  be  possible  for  this 
Society  to  imitate  the  proceedings  of  the  great  French  Aca- 
demy, and  appoint  committees  to  report  on  researches  or  on 
subjects  demanding  research,  which  would  give  an  impetus 
and  direction  to  an  amount  of  activity  and  energy  that  is 
now  too  often  unproductive.  It  has  been  the  reproach  of  our 
oountry  that,  whilst  undoubtedly  we  have  the  finest  instru- 
ments in  the  world,  our  contributions  to  micrological  science 
are  not  at  all  in  accordance  with  our  superior  opportunities 
of  observation.  I  hope  our  Society,  as  it  increases  in  num- 
bers, will  do  more  and  more  to  wipe  away  this  reproach.  I 
hope  to  see  our  ^  Transactions '  increasingly  enriched  by  papers 
that  will  bear  the  stamp  of  the  excellence  of  our  instruments 
upon  them,  and  that  the  pages  of  our '  Journal '  will  have  dimi- 
nishing space  for  foreign  contributions,  on  account  of  the 
value  of  those  from  our  home  market. 

In  my  address  last  year,  I  brought  before  you  the  subject 
of  the  desirability  of  rendering  the  microscope  available  in 
our  natural  history  and  other  museums.  No  one  knows 
better  than  you  that  he  who  sees  with  his  naked  eye  alone 
sees  but  half  the  world  that  God  has  made.  With  this  im- 
pression, I  suggested  the  manufacture  of  a  museum  micro- 
scope on  a  plan  that  I  find  was  not  at  all  new,  and  which  has 
becnii  now  at  work  in  the  South  Kensington  Museum  for 
nearly  twelve  months.  It  has  so  far  answered  its  purpose 
that,  whilst  thousands  have  looked  at  the  objects  to  be  seen 
by  its  aid,  the  instrument  has  not  suffered  in  its  arrangements ; 
and  the  Committee  of  Coimcil  on  Education  have  ordered 
four  of  them  to  be  placed  in  various  parts  of  the  Animal 
Product  and  Food'  collections  at  the  South  Kensington 
Museum,  for  the  exhibition  of  objects  which  cannot  be  seen 
by  the  naked  eye.  The  only  way  to  gain  for  society  the  full 
advantages  of  science  is  to  bring  the  popular  mind,  by  educa- 
tion, into  a  condition  in  which  it  can  comprehend  the  principles 
involved  in  the  application  of  its  truths  in  the  mangold 
directions  of  art,  industry,  and  health.  The  discoveries  of 
science  lose  the  higher  part  of  their  value,  unless  they  become 
appreciated  and  applied  by  an  educated  public.     It  is  for 
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societies  like  ours  to  encourage  the  extension  of  scientific 
education^  to  enlist  the  neophyte  in  our  ranks^  and  thus  to 
secure  accomplished  observers  and  discoverers^  and  a  public 
capable  of  comprehending  and  applying  their  discoveries. 

I  have  thus  endeavoured  to  glance  at  the  work  of  the  year, 
and  embody  the  thoughts  it  suggests ;  but  before  I  close,  I 
would  remind  you  of  the  obligation  we  are  under  to  the 
Council  of  the  noble  Institution  within  whose  walls  we  have 
permission  to  meet.  When  obliged  to  leave  our  apartments 
in  Regent  Street,  at  the  latter  end  of  our  last  session,  we 
obtained  the  consent  of  the  Council  of  the  Royal  Society, 
and  the  Senate  of  the  University  of  London,  to  meet  in  the 
large  room  which  they  now  jointly  occupy.  We  had  hoped 
that  this  permission  would  have  been  permanent,  and  I  feel 
it  due  to  the  Senate  of  the  London  University  to  say  that, 
as  far  as  they  were  concerned,  such  permission  was  granted ; 
but  the  Council  of  the  Royal  Society  could  not  see  its  way 
clear  to  give  up  its  rooms  for  our  use  once  a  month ;  and  thus 
we  were  compelled  to  look  for  a  meeting-room  in  some  other 
direction.  It  was  then  suggested  by  Dr.  Lionel  Beale  that 
application  should  be  made  to  the  Council  for  permission 
to  meet  in  the  rooms  of  King's  College ;  and  I  can  bear  testi- 
mony  to  the  promptitude  with  which  this  request  was 
responded  to,  and  you  yourselves  are  the  witnesses  of  the 
readiness  with  which  all  the  accommodation  we  require  has 
been  accorded  to  us.  I  am  also  able  to  state  that  the  Council 
of  this  College  has,  with  the  same  generosity,  placed  the 
whole  suite  of  rooms  at  the  disposal  of  the  Society  for  a  soiree 
on  the  1 1th  of  April  next. 

It  now  remains  for  me  to  offer  thanks  for  the  courtesy  that 
I  have  received  on  all  hands,  and  for  the  kind  manner  in 
which  I  have  been  assisted  by  the  Council,  and  supported  by 
you,  in  performing  the  duties  of  your  President.  It  gives  me 
great  pleasure  to  resign  this  chair  to  one  who  is  so  well 
entitled  to  fill  it,  and  whose  election  is  so  honorable  to  the 
Society  itself.  Professor  Quekett  has  worked  with  us  from 
the  beginning,  and  much  of  the  success  of  the  Society  has 
depended  upon  his  exertions.  Many  of  the  most  valuable 
papers  in  our  'Transactions'  are  the  result  of  his  pains-taking 
and  accurate  habits  of  observation,  and  he  has  been  our 
Secretaiy  for  nineteen  years.  These  labours  alone  would 
have  entitled  him,  at  your  hands,  to  the  position  in  which  you 
have  this  day  placed  him.  But  independent  of  what  he  has 
done  for  you,  as  Professor  of  Histology  in  the  Royal  College 
of  Surgeons  of  England,  as  the  author  of  the  masterly  lectures 
which  he  has  delivered  from  the  chair  he  holds,  and  as  the 
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first  and  ablest  historian  of  the  microscope,  its  structure  and 
uses,  he  has  pre-eminent  claims  to  be  the  President  of  the 
Microscopical  Society  of  London.  To  this  post  he  would 
long  ago  have  been  elected,  had  your  wishes  sdone  been  con- 
sulted ;  but  his  devotion  to  science  has  entailed  upon  him  one 
of  its  too  freqnent  accompaniments,  and  that  is  ill  health ; 
and  this  alone  is  the  plea  that  he  has  put  in  against  your  wish 
to  make  him  your  President  on  this  occasion.  I  am  sure  you 
will  join  me  in  wishing  that  he  may  be  speedily  restored  to 
good  health  and  strength,  and  that  he  may  never  be  deterred 
fix)m  occupying  your  Presidential  chair  by  the  presence  of 
those  bodily  infirmities  which  accompany  disease. 


The  Society  then  proceeded  to  ballot  for  officers  and  four 
members  of  Council  in  the  usual  manner,  when  the  scruti- 
neers having  made  their  report,  the  following  were  declared 
duly  elected : 

President — Professor  Quekett.  Treasurer — ^N.  B.  Ward, 
Esq.     Secretaries — G.  E.  Blenkins,  Esq.;  M.  S.  Lego,  Esq. 

Four  Members  of  Council — Dr.  Millar;  J.  R.  Mummery, 
Esq.;  Dr.  Wallich;  S.  C.  Whitbread,  Esq.; — in  the  place 
of  A.  Brady,  Esq.;  J.  Glaisher,  Esq.;  H.  Perigal,  Jun., 
Esq.;  J.  H.  Roberts,  Esq.;  who  retire  in  accordance  with 
the  regulations  of  the  Society. 

The  thanks  of  the  meeting  were  unanimously  voted  to  Dr. 
Lankester,  for  his  services  as  President  during  the  past  two 
vears. 


On  the  Amceboio  Conditions  of  Volvox  Globator. 
By  J.  Braxton  Hicks,  M.D.,  Lond.  F.L.S.,  &c. 

(Read  March  14tb,  1860.) 

The  effect  of  the  attention  paid  of  late  to  the  histology 
of  the  lower  tribes  both  of  the  animal  and  the  vegetable 
kingdom  has  been  to  lessen  the  number  not  only  of  species, 
but  of  whole  groups,  and  to  rob  zoology  of  many  of  its  sub- 
jects.  Perhaps  this  is  best  shown  in  the  case  of  the  zoospores. 
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where  whole  genera  of  Monadina^  Astaaiflea^  8cc.,  have 
been  distinctly  proved  to  represent  only  one  of  the  many 
phases  of  the  respective  Algae  to  which  they  belong.  But 
that  Amceba — the  moving  and  all-devo\iring  "saroode" — 
and  Actinophrys  with  its  extemporised  tentacles^  possessing 
some  of  the  very  essentials  of  animal  life^  should  belong  to  the 
vegetable  kingdom  was  scarcely  to  be  expected. 

Still  we  have  now  on  record  the  results  of  the  careful 
observations  of  three  naturalists^  which  seem  to  prove  that 
an  Amoeboid  phase  occurs  in  the  life  of  many  vegetables. 

Dr.  Hartig*  has  noticed  that  the  antheridia  of  Characea, 
Polytrichumy  miMarchantia,  change  into  Spirillum^  Vibrianes, 
and  Monas  consecutively ;  and  that  from  the  fiision  toge- 
ther of  a  number  of  these  last^  bodies  are  formed  undis- 
tinguishable  from  Amceba  princes.  He  remarks  that,  by 
some  means  or  other,  Diatomacese  find  their  way  into  the 
interior  of  this  self-moving  mass,  within  which  they  drculate 
in  obedience  to  the  varioul  currents.  ^ 

Mr.  Carterf  has  watched  the  changes  in  the  protoplasmic 
contents  of  the  cells  in  Spirogyra,  both  conjugating  and 
agamic,  from  which  rhizopodous  bodies  are  produced,  some 
like  Ammbai.  others  becoming  precisely  similar,  in  appearance 
at  least,  to  Acttnophrys  soL 

Dr.  De  Bary,  as  noticed  in  the  Journal  (vol.  viii,  p.  97), 
has  lately  remarked,  in  his  examination  of  the  Myxogastres, 
that  the  creeping  threads  of  mucilaginous  matter,  by  the 
confluence  of  which  the  fructifying  mass  of  jEthalium  is 
formed,  consist  of  Barcode.  He  also  remarks,  that  the 
spores  placed  in  water  burst,  and  their  oont^ts  escape, 
clothed  only  by  a  very  thin  primordial  utricle,  and  furnished 
with  cilia.  These  bodies  progress  as  ordinary  zoospores,  and 
by  further  changes  are  converted  into  organisms  precisely 
like  Amcebis,  fix)m  which,  eventually,  spore-cases  are  formed. 
De  BaiT,  therefore,  concludes  that  the  Myxogastres  are  not 
fungi,  but  animals  (allied  to  Rhizopods),  and  calls  them 
"  Mycetozoa.'^ 

A  fourth  instance  of  this  phenomenon  occurred  to  myself 
in  the  course  of  some  observations  on  Volvox,  six  years 
since,  at  the  end  of  the  summer,  at  the  time  when  Volvos 
globator  was  changing  into  V.  aureus;  although  the  appear- 
ances I  allude  to  were  noticed  in  V,  globator^  in  its  ordmary 
form,  and  in  two  stages  of  its  existence. 

The  first  example  in  which  I  observed  motion  in  the  cell  was 

*  See  '  Joum-  of  Micros.  Science,'  1856,  p.  61. 
t  See  *  Annab  of  Nat.  Hist.,'  1857,  p.  259. 
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at  an  early  period^  before  the  young  Volvos  is  fully  grown, 
at  the  time  when  the  future  zoospores  first  appear,  enclosed 
in  cells,  the  final  product  of  segmentation.  These  zoospore- 
containing  ceUs,  by  contact  with  their  neighbours,  are  rendered 
multangular,  apd  they  include  about  twenty  or  thirty  hexa- 
gonal, young  zoospores,  in  close  contact,  and  which  are  of 
many  colours,  as  shown  at  PL  VI,  fig.  12,  a,  b.  When  these  cells 
are  detached,  they  become  round,  and,  (to  quote  my  notes  at 
the  time,  "  They  have  a  curious  power  of  changing  shape, 
like  an  infusorial  Proteus,  protruding  the  wall,  first  at  one 
side,  and  then  at  another,  into  which  protrusions  the  contents 
run''  (fig.  12  c).  The  other  and  more  striking  instance, 
however,  was  visible  in  the  zoospores  themselves  at  an 
advanced  age,  when  some  of  them  enlarge  and  become  irre- 
gular in  outline  (Fig.  13  a).  Some  disappear.  Some  break 
up  and  disperse  within  the  Volvox  (sperm-cells?).  Some 
imdei^o  a  process  of  subdivision  (germ-ceUs?),  producing  a 
group  of  from  two  to  forty  green  drops,  arranged  so  that  their 
apices,  with  cilia,  point  externally ;  while  others  enlarge  to  two 
or  three  times  their  natural  size,  having  many  nuclei  within, 
and  variously  coloured.  When  this  cell,  probably  by  the 
solution  of  the  outer  mucilaginous  coat,  becomes  free,  it  also 
possesses  the  power  of  moving  precisely  as  does  a  true  Amoeba. 
Unfortunately,  I  did  not  extend  my  observations  so  far  as  to 
see  if  in  its  prc^ess  it  included  foreign  matter, — a  point  of 
much  interest ;  the  conditions,  however,  above  described  were 
so  distinct,  that  there  was  no  possibility  of  mistake  by  confu- 
sion with  other  structures,  ad  I  watched  these  aged  zoospores 
move  away  in  many  instances  from  their  original  position, 
while  it  underwent  the  transition. 

To  conclude,  with  Dr.  De  Bary,  that  the  Myxogastres  are 
animals,  because  in  some  phase  of  their  existence  they  possess 
a  self-moving  endoplast,  seems  in  our  present  knowledge  to 
be  premature ;  for  then  must  we  include  the  above-mentioned 
genera,  not  excepting  Volvox  and  its  congeners  in  the  animal 
kingdom, — a  step  for  which  botanists  are  not  as  yet  prepared. 
A  much  better  explanation  seems  to  me  to  be  this :  that  the  pro- 
toplasmic contents,  when  deprived  of  their  confining  envelope 
of  cellulose,  possess,  in  common  with  Sarcode,  under  certain 
circumstances,  a  power  of  spontaneous  motion  in  the  manner 
of  an  Amoeba,  It  is  questionable  how  far  such  actions  in  the 
Rhizopodan  class  are  the  result  of  any  true  consciousness, 
or  whether  it  is  not  an  involuntary  action — a  property  which 
can  scarcely  be  denied  to  vegetables  composed  only  of  endo- 
or  protoplast;  and  this  would  seem  to  be  strengthened  by  the 
fact  I  have  observed,  viz.,  that  before  protrusion,  in  the  Amoeba 
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and  AracBboid  bodies^  takes  place,  a  rush  of  the  semi-fluid 
contents  to  the  spot  can  be  plainly  seen  before  any  bulging 
occurs.  Whether  these  Amoeboid  bodies  possess  the  power  of 
"  eating,"  will  be  a  question  for  future  observation. 

The  above  remarks  increase  the  interest  connected  with  the 
life-history  of  Volvox  globator,  which  from  analogy  we  may 
suppose  to  be  a  zoospore-state  of  another  existence;  to  which 
opinion,  indeed,  the  results  of  investigations  are  gradually 
drawing  us. 


A  Monograph  of  the  Genus  Astebjolamfka,,  including  Aste- 
ROMPHALUs  and  Spatangidium.  By  B.  K.  Oreville, 
LL.D.,  F.R.S.E.,  &c. 

(Communicated  by  F.  C.  S.  Roper,  Esq.,  F.L.S.,  &a  Read  March  14th,  1860.) 

Since  the  publication  of  my  paper  on  Diatomaces  occur- 
ring in  Califomian  guano  ('Mic.  Joum.'  vol.  vii),  some  very 
interesting  materials  have  been  placed  in  my  hands,  the 
careful  study  of  which  has  led  me  to  take  a  different  view 
than  I  formerly  entertained,  of  the  generic  relations  of  Aste^ 
rolampra,  Aster omphahis,  and  Spatangidium.  The  materials 
referred  to  consist  of — 1.  Soundings  from  the  Indian  Ocean, 
obtained  by  Captain  Pullen,  in  latitude  5°  87'  south,  and 
longitude  61""  33'  east,  at  a  depth  of  2200  fathoms.  This 
most  remarkable  gathering  was  presented  by  Mr.  Hilton  to 
Mr.  Roper,  who  very  kindly  transmitted  a  portion  of  it  to 
myself.  2.  A  series  of  slides  prepared  from  some  of  the  de- 
posits of  the  United  States,  by  Mr.  E.  W.  Dallas.  8.  A 
series  of  slides  prepared  by  Professor  Walker- Amott,  from 
the  substance  known  under  the  name  of  Monterey  stone. 

My  investigations  into  the  great  variety  of  aUied  forms 
derived  from  these  sources  point  very  decidedly  towards  a 
union  of  the  three  genera  above  mentioned ;  and  that  Aste- 
romphalus  and  Spatangidium  will  most  naturally  take  their 
place  as  sections  omder  Asterolampra.  I  may  here  candidly 
admit  that,  soon  after  the  publication  of  my  former  paper, 
I  became  convinced  that  I  had  committed  an  error  in  adopt- 
ing, imder  any  modification,  the  genus  Spatangidium;  an 
error  which  might  be  traced  to  my  desire  to  retain,  if  possible, 
a  genus  established  by  so  distinguished  a  naturalist  as  De 
Brebisson.  For  although  at  first  sight,  under  a  moderate 
power  of  the  microscope,  the  difference  was  so  striking  as  to 
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justify  De  Brebisson  in  using  the  terms  celluloso-reticulate; 
subpunctulate^  subgranulate^  &c.^  in  order  to  describe  the 
relatiye  appeapance  of  the  segments  under  the  same  magni- 
fying power^  it  was  easy  to  see  by  sufficiently  increasing  the 
power  that  the  structure  of  all  was  essentially  the  same. 

In  the  preparation  of  the  present  communication^  I  gladly 
acknowledge  the  valuable  suggestions  I  have  received  from 
my  friends^  Professor  Walker- Amott  and  Mr.  Boper. 

As  some  oonftision  already  exists  with  regard  to  the  names 
applicable  to  the  different  parts  of  these  discs^  it  is  desirable 
that  some  attempt  should  be  made  to  regulate  them.  I  ven- 
ture^ therefore^  to  propose  the  following  nomenclature^  which 
will  be  followed  in  this  paper^  and  easily  understood  with  the 
help  of  the  following  diagram : 


Fig.  1^  diagram  of  Asteromphahis ;  Fig.  2^  diagram  of  Spa- 
tangtdiwn.  To  convert  Fig.  1  into  a  diagram  of  Asterolam^ 
pra,  aU  that  is  required  is  to  separate  the  lines  cc  a  little^  and 
make  the  ray  /  as  broad  as  the  rest. 

a  umbilicus^  b  umbilical  lines^  c  median  lines  (approximated 
umbilical  lines)  ^  d  hyaline  area  (composed  of  the  united  bases 
of  all  the  rays),  e  rays, /median  ray,  ff  areolated  segments. 

A,  few  explanatory  remarks  may  be  required  with  reference 
to  some  of  these  terms.  It  has  been  suggested  that  ^'  hyaline 
area'^  is  uncalled  for,  because  it  is  composed  merely  of  the 
bases  of  the  rays.  This  is  true,  but  it  is  composed  of  the 
bases  of  the  rays  collectively^  and  it  will  be  very  convenient 
sometimes  to  be  able  to  define  the  contour,  position,  &c.,  of 
this  area.    As  to  the  rays  themselves,  there  can  be  no  doubt 
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that  it  is  desirable  to  restrict  the  appellation  to  those  radi- 
ating divisions  which^  commencing  at  the  umbilicus^  are  at 
first  included  between  the  umbilical  lines  and  are  afterwards 
continued  in  a  contracted  and  linear  form  between  the  areo- 
lated  segments  to  the  margin.  The  umbilical  lines  (^^  sepi- 
menta  imperfecta/^  of  Ehrenberg)  offer  greater  facilities  for 
description  than  the  bases  of  the  rays  themselves^  and  a  name 
for  them  could  hardly  be  dispensed  with. 

Several  terms  have  been  suggested  for  the  narrow  or 
''  obsolete ''  ray  which  occurs  in  Asteromphaius  and  Spatan- 
gidium;  but,  upon  the  whole, I  prefer  that  of  ''median/' 
which  is  as  expressive  as  any  of  the  others,  and  has  the 
advantage  of  having  been  already  used  by  De  Br^isson. 
An  additional  recommendation  is,  that  it  enables  me  to  apply 
the  equally  expressive  term,  ''  median  lines,''  to  the  two  ap- 
proximated lines  above  the  median  ray,  there  being  evidently 
some  connection  between  these  parts.  The  position  of  these 
lioes  differs  in  Asteromphaius  and  Spatangidium,  In  the  for- 
mer genus  they  appear  as  really  umbUical  lines,  approximated 
indeed,  but  still  springing,  like  the  rest,  from  the  central 
point.  In  the  latter  they  do  not  do  so,  and  therefore  cannot 
strictly  be  called  umbilical  lines.  In  fact,  they  have  no  rela- 
tion with  the  other  lines  in  point  of  radiation.  It  was, 
therefore,  desirable  to  invent  a  term  which  should  be  equally 
applicable  in  both  genera.  By  the  term  median,  then,  I  wish 
to  imply  the  two  lines  which  invariably  accompany  the  me- 
dian ray,  and  only  exist  in  connection  with  it.  We  shall  see 
that  much  interest  attaches  to  these  lines,  and  that  they 
afford  good  discriminative  characters. 

Without  giving  the  original  characters  verbatim,  the  three 
genera  under  consideration  are  distinguished  as  follows : 

AsTEROLAMPRA,  Ehrcub.  in  '  Berl.  Monatsbericht,'  1844, 
p.  73.  The  valve  is  strictly  circular,  with  a  centrical  hyaline 
area,  which  is  equally  divided  by  lines  (''  sepimenta")  radi- 
ating from  the  umbilicus.  Each  of  these  lines  terminates  at 
the  base  of  a  marginal  areolated  segment,  while  alternating 
with  them  the  rays  are  continued  between  the  segments  to 
the  margin. 

AsTEROMPHALus,  Ehreub.  in  '  Berl.  Monatsbericht,'  1844, 
p.  198.  The  valve  is  exactly  circular,  with  a  centrical  hyaline 
area;  but,  instead  of  being  equally  divided  by  the  lines 
{"  sepimenta  imperfecta")  which  radiate  from  the  umbilicus, 
two  of  them  are  approximate  and  parallel ;  and  instead  of  all 
the  rays  being  equal,  one  of  them  is  much  narrower  than  the 
rest,  or,  as  Ehrenberg  calls  it,  "  deficiens  vel  ita  obsoletus." 

Spatangidium,  De  Breb.  'Bull,  de  la  Soc.  Linn,  de  Nor- 
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mandie/  1857.  The  valve  is  "  suborbicular/'  and  the  "point 
d'ou  rayonnent  lea  ambulacres  ....  est  toujours  ex- 
centrique/' 

It  will  be  perceived  that  if  we  take  a  frustule  of  Aatero- 
lampra  (which  may  be  assumed  as  the  typical  form  of  the 
group)  ^  and  merely  approximate  two  of  the  umbilical  lines^ 
so  as  to  become  parallel^  and  make  the  ray  between  them 
narrower  than  the  rest^  we  have  at  once  an  Asteromphalus ; 
and  that  between  the  latter  genus  and  Spatangidium  there  is 
only  (according  to  De  Br^isson's  view)  the  eccentrical  posi- 
tion of  the  hyaline  area^  with  its  lines  and  rays.  Again,  if 
we  take  the  genus  Asterolampra  as  our  stand-point,  and 
examine  in  what  respects  Ehrenberghas  made  Asteromphalua 
to  differ  firom  it,  we  are  reduced  to  the  conclusion  that  the 
former  rests  its  claim  to  generic  distinction,  as  compared 
with  the  latter,  on  the  sole  circumstance  that  the  rays  and 
umbilical  lines  are  all  equal. 

Let  us  now  examine  how  £ur  these  genera  have  been 
affected  by  recent  discoveries.  In  Asterolampra  the  species 
named  Marylandica  was  the  only  one  known  to  Ehrenberg ; 
and  though  various  others  have  been  subsequently  described, 
they  must  all  be  referred  to  that  species.  In  all  of  them  the 
areolated  segments  are  concave  at  the  base,  and  the  umbilical 
lines  straight  and  simple.  But  other  species,  very  different 
in  habit,  must  now  be  introduced  on  the  claim  specified  in 
the  close  of  the  last  paragraph.  One  of  these  is  Asterom' 
phalus  GreviUii,  of  Wallich,*  from  the  Indian  Ocean,  found 
also  by  Mr.  Dallas  in  the  Rappahannock  deposit.  United 
States,  and  by  Professor  Walker- Amott  in  Monterey  stone ; 
in  which  the  numerous  s^ments  are  square  at  the  base,  and 
the  umbilical  lines  are  variously  divided.  In  A,  variabilis, 
another  species  found  in  the  same  material,  the  umbilical 
lines  are  most  of  them  divided  near  to  the  central  pointy 
being  either  forked  or  arranged  in  triplets;  while  the  base  of 
the  segments  is  so  sharply  angular  as  to  give  a  triangular 
aspect  to  the  adjoining  portion  of  the  rays. 

In  a  third  species  from  the  same  source  {A,  BrSbissoniana, 
PL  III,  fig.  9),  the  numerous  segments  are  square  at  the  base, 
and  the  umbilical  lines  exhibit  the  angular  bend  in  the  mid- 
dle, which  is  observable  in  certain  species  both  of  Asterom* 
phalus  and  Spatangidium.  It  i^  impossible  not  to  perceive 
how  strongly  the  characters  and  natural  habit  of  the  diatoms 
noticed  alK>ve  run  into  those  of  the  last-named  genera. 

Aster  omphalos,  as  we  have  already  seen,  only  differs  (ac- 

•  '  Traus.  Mic.  Soc.,'  vol.  viii,  p.  47,  PI.  2,  fig.  16. 
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cording  to  Ehreuberg  himself)  from  Asterolampra  in  two  of 
tlie  umbilical  lines  common  to  both  genera  becoming  approxi- 
mate and  ^^  parallel/'  and  in  one  of  the  rays  common  to  both 
genera  becoming  narrower  than  the  rest.  But  even  this  dif- 
ference is  not  strictly  maintained  in  all  Ehrenberg's  own 
species ;  for  in  A.  Darwinii  and  A.  Rossii  the  median  lines 
are  not  ^'parallel/'  but  cuneate.  This  deviation  from  the 
generic  character  is  still  more  prominent  in  recently  disco-* 
yered  species^  which^  notwithstanding^  cannot  be  excluded 
&om  tlus  place.  In  my  Asterolampra  Dallasiana,  for  ex- 
ample (PL  lY^  fig.  10),  the  median  lines  are  campanulate ; 
and  in  my  Asterolampra  WaUichiana  (fig.  11),  they  are 
so  widely  cuneate  as  to  show  a  decided  approach  to  Aste^ 
rolampra  as  restricted  by  Ehrenberg.  It  is  evident,  therefore, 
that  were  the  genus  to  be  sustained,  the  character  derived 
from  the  parallelism  of  these  lines  would  have  to  be  aban- 
doned. "With  regard  to  the  form  of  the  segments,  they  are 
represented  as  concave  at  the  base  in  all  Ehrenberg's  species. 
In  Asterolampra  Dallasiana  and  A.  WaUtchiana,  however, 
they  are  square  at  the  base.  The  angular  bend  in  the  umbi- 
lical lines  which  marks  some  species  of  Asterolampra  and 
Spatanffidium  is  found  also  in  Asteromphalus  in  one  or  two 
instances. 

I  have  remarked  elsewhere — and  am  glad  to  see  that  my 
view  is  supported  by  Dr.  Wallich — ^that  the  character  on 
which  De  Brebisson  founded  his  genus  Spatanffidium,  viz., 
the  eccentrical  position  of  the  hyaline  area,  is  far  too  uncer- 
tain to  be  reUed  on ;  for  valves  are  continually  occurring  in 
which  this  feature  is  scarcely,  if  at  all,  perceptible.  And 
when  this  character  disappears,  so  also  does  the  ^^  sub-orbicu- 
lar '^  form  of  the  valve.  How  little  dependence  can  be  placed 
upon  it  is  well  shown  in  S.  heptactis  of  De  Br^isson  {S. 
Ralfsianum  of  Norman,  in  my  former  paper).  De  Brebisson 
does  not  state  the  form  in  his  description,  but  his  figure 
represents  it  as  broadly  ovate,  whereas  in  mine  it  is  the  very 
reverse.*  An  exception,  however,  appears  to  exist  in  Spa- 
tanffidium Arachne,  which,  as  far  as  I  have  observed,  retains 
constantly  its  round-ovate  outline,  as  well  as  its  highly  eccen- 
trical arrangement.  A  better  generic  character  than  the 
latter  might  have  been  found  for  Spatanffidium,  as  Professor 
Walker- Amott  has  suggested,  in  the  median  lines  (Dr.  Wal- 
lich's  basal  ray)  passing  over  and  beyond  the  central  point, 
so  as  to  cause  the  umbilical  lines  to  radiate  from  the  top  and 
sides  of  the  median  lines,  and  not  from  the  central  point 

*  *  Mic.  Journ.,'  vol.  vii,  PI.  7,  fig.  8. 
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itself^  88  in  Asteromphalus.  A  most  remarkable  species^  how- 
ever, belonging  to  the  Indian  Ocean  soundings — ^my  Astero- 
lampra  Roperiana  (PL  IV,  fig.  14) — seems  to  form  a  connect- 
ing link,  not  only  between  these  two  genera,  but  including  the 
Asierolampra  of  Ehrenberg  itself.  It  will  be  seen  at  a  glance 
that  the  plan,  so  to  speak,  of  the  valve  is  far  more  that  of 
Asteromphalus  than  of  Spatangidium.  In  the  circular  out- 
line, in  the  centrical  hyaline  area,  radiation  of  the  umbilical 
lines,  approximation  of  the  median  lines,  and  in  the  median 
ray,  it  is  an  Asteromphalus.  In  the  single  circumstance  that 
the  median  lines  pass  slightly  beyond  the  central  point,  form- 
ing a  little  imperfect  circle  round  it,  is  the  frustule,  a  Spa- 
ianffidium.  The  median  lines  in  this  species  present  some 
additional  curious  features.  But  for  the  intervention  of  the 
little  imperfect  circle,  which  may  be  compared  to  the  nave  of 
a  wheel,  the  umbilical  lines  would  meet  at  precisely  the 
eentral  point.  Immediately  beneath  the  imperfect  circle  the 
median  lines  contract  into  a  sort  of  neck,  and  then,  instead 
of  continuing  to  be  approximate,  as  they  ought  to  do  for  a 
Spatanffidium,  or  parallel,  as  Ehrenberg  would  require  of  them 
for  an  Asteromphalus,  they  diverge,  and  by  a  curve  reach  the 
edge  of  the  hyaline  area  at  points  almost  equidistant  between 
themselves  and  from  the  adjoining  umbilical  lines.  In  this 
last  character  (sub-equidistanoe  of  the  termination  of  the 
median  lines),  as  well  as  in  the  sub-equidistance  of  all  the 
rays,  the  median  one  included,  the  frustule  is  very  nearly  an 
Asierolampra.  The  valve  in  my  Asierolampra  Shadboliii  is 
also  circular,  and,  but  for  the  median  lines  passing  slightly 
beyond  the  central  point,  would  in  every  other  respect  belong 
to  the  Asteromphalus  section.  In  Asteromphalus  Brookei, 
likewise,  of  the  late  Professor  Pailey,  the  valve,  if  not  actually 
circular,  appears  to  be  so  to  the  eye,  and  the  median  lines, 
which,  somewhat  resemble  those  of  Asierolampra  Roperiana, 
scarcely  pass  beyond  the  central  point.  Enough  has  been 
sud,  perhaps,  to  illustrate  the  transition  of  these  genera  into 
each  other ;  and  we  may  now  proceed,  in  accordance  with  the 
views  advocated,  to  give  a  systematic  arrangement  of  the 
known  species. 

AsTEROLAMPRA,  Ehrenb. 

AsTBAOMPHALVS,  Ehr.    Sfatanoidium,  De  6r6b. 

Frustules  simple,  two-valved,  disciform.  Valves  orbicular 
or  sub-orbicular  (in  one  case  oblong) ;  central  area  hyaline, 
and  furnished  with  radiating  lines,  each  of  which  terminates 
at  the  base  of  an  areolated  marginal  segment ;  while,  alter- 
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nating  with  them^  transparent  rays  are  continued  &om  the 
hyaline  area  between  the  segments  to  the  margin. 

Section  I. — Rays  equal  and  equidistant :  Astebolamfra. 

1.  Asierolampra  Marylandica,  Ehr.  Umbilical  lines  simple^ 
straight;  areolated  segments  curved  at  the  base.  Diameter 
•0016"  to  -0080".     (PL  III,  figs.  1—4.) 

Asierolampra  Marylandioa,  Ehr.  Berl.  Monatsbericht,  1844,  p.  76, 
PL  (June),  fi[g.  10.  Bail.  Sill.  Joum.,  vol.  xlviii,  PI.  4,  fig.  B. 
Kutz.  Sp.  Alg.,  p.  129.  Pritch.  Animalc.,  p.  320,  PI.  14,  ^,  33. 
Mic.  Diet,  p.  71,  PI.  19,  fig.  5.  Wall.  Trans.  Mic.  Soc.,  vol.  viii, 
p.  47,  PI.  2,  figs.  13  (6  rays),  14  (7  rays).  Brightw.  Mic.  Joum., 
voL  viii,  PI.  5,  fig.  3  (6  rays). 

A.  septenaria,  A.  S.  Johns.  SilL  Joum.,  2d  ser.,  vol.  xiii,  p.  33. 

A.  impar,  Shadb.  Trans.  Mic  Soc.,  voL  ii,  PL  1«  ^,  14  (7  rajk). 

A.  pelagica,  Ehr.  BerL  Mouatsbericht  (1854),  p.  238.  (Noticed 
first  by  MuUer,  Abbandl.  d.  Berl.  Akad.  1841,  vol.  i,  p.  232, 
PL  6,  fig.  4,  in  his  Memoir  uber  den  Ban  des  Pentacrinus  caput 
Medusae  (7  rays). 

HaA.  Various  deposits  in  the  United  States  (6  to  9  rays). 
West  Indies  (7  rays),  R.  K.  G.  Natal  (7  and  11  rays),  Shad- 
bolt.  Monterey  stone  (7  rays),  Professor  Walker- Amott. 
Indian  Ocean,  from  Salpte  (6  and  7  rays),  Wallich.  Indian 
Ocean  soundings^  at  22^  fathoms  (6  rays) . 

This  species  is  exceedingly  variable ;  and,  notwithstanding 
the  number  of  figures  which  have  been  given  of  it,  several  of 
which,  however,  are  merely  repetitions  of  each  other,  I  have 
considered  it  very  desirable  to  offer  some  additional  ones,  in 
order  more  fully  to  illustrate  deviations  from  what  may  be 
regarded  as  the  typical  form,  well  represented  by  Ehrenberg^s 
original  figure.  That  author  has  assumed  eight  as  the  normal 
number  of  the  rays,  and  he  is  probably  correct  with  reference 
to  the  firustules  found  in  the  American  deposits.  I  believe 
that  number  to  predominate,  although  specimens  with  from 
six  to  nine  rays  also  occur  in  the  same 'deposits.  It  is  at  the 
same  time  a  very  curious  fact,  that  in  the  Indian  Ocean 
soundings  every  example  which  has  come  under  my  notice 
possesses  only  six  rays ;  and  Dr.  Wallich  has  represented  one, 
likewise  with  that  number,  obtained  from  SalpcB  in  the  Bay 
of  Bengal.  While  thus  the  number  eight  appears  to  predo- 
minate in  the  American  deposits,  and  six  in  the  Indian  Ocean 
(so  far  as  known)^  an  odd  number,  seven  or  eleven^  was  found 
by  Mr.  Shadbolt  to  exist  exclusively  in  a  gathering  from  Port 
Natal.  It  would  be  rash  from  such  limited -data  to  conclude 
that  these  are  the  prevailing  numbers  on  the  coast  of  East 
Africa;  still  it  is  remarkable,  that  in  the  gathering  specified. 
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with  the  firoBtules  ^'  moderately  abundaut/'  not  one  should 
have  been  observed  having  other  than  seven  or  eleven  rays. 
The  extreme  range  appears  to  be  from  six  to  twelve;  Dr. 
Wallich  refers  to  one  in  his  possession^  without  mentioning 
the  locality^  containing  the  latter  extraordinary  number.  It 
is^  however^  now  admitted  on  all  hands  that  the  number  of 
rays  is  of  no  diagnostic  value  whatever ;  and,  consequently,  it 
is  necessary  to  bring  together  all  those  so-caUed  species  which 
have  no  other  character  to  rest  upon.  Among  the  examples 
which  I  have  given  in  Plate  III,  are  frustules  with  six,  seven, 
and  nine  rays ;  but  I  have  not  selected  these  forms  on  account 
of  this  variation,  but  in  order  to  show  how  widely  the  valves 
may  otherwise  differ,  and  to  assist  in  determining  the  ques- 
tion of  identity.  In  fig.  1,  from  Piscataway,  Maryland,  the 
rays  are  not  only  numerous,  but  the  segments  form  an  ex- 
tremely deep  curve ;  and  in  Dr.  Wallich's  figure,  14,  1.  c, 
the  same  effect  is  produced  with  fewer  rays,  in  consequence 
of  the  segments  being  carried  still  nearer  to  the  umbilicus. 
In  my  figure  3,  detected  by  Mr.  Dallas  in  "  Bermuda  Tripoli,*' 
the  species  seems  to  have  reached  the  very  opposite  extreme, 
and  its  most  aberrant  condition.  The  hyaline  area  is  so  large 
as  to  occupy  half  the  radius;  and  the  curve  of  the  areolated 
segments  is  not  only  very  shallow,  but  ceases  to  be  regular, 
being  considerably  flattened ;  all  which  makes  the  rays  appear 
so  short,  that  thOT  might  be  compared  to  the  handles  of  a 
steering-wheel,  i  have  introduced  figure  2,  from  Rappahan- 
nock, to  show  that  while  the  hyaline  area  occupies  even  a 
larger  portion  of  the  valve  than  the  preceding,  the  segments 
preserve  the  true  curve.  The  valve  has  seven  rays,  and  pre- 
sents a  most  striking  contrast  to  Dr.  WallicVs  fig.  14, 1.  c. 
My  fig.  4  represents  a  frustule  from  the  Indian  Ocean  sound- 
ings, remarkable  for  its  gigantic  size.  It  exhibits  also  a  pecu- 
liarity, observable  in  all  the  specimens,  obtained  from  the 
same  quarter, — a  greater  breadth  of  the  ray  than  usual.  The 
umbilical  lines  may  be  said  to  be  normally  simple  in  this 
species ;  but  one  or  two  of  them  are  occasionally  forked  close 
to  the  central  point,  as  seen  in  fig.  1. 

With  regard  to  the  nature  of  these  lines,  it  is  improbable 
that  they  indicate  an  actual  division  or  dissepiment  between 
the  bases  of  the  rays,  as  such  a  provision  would  seem  to  be 
useless  while  the  remaining  portion  of  those  organs  is  so 
firmly  united  to  the  adjoining  parts.  In  the  numerous  frac- 
tured specimens  of  Asterolampra  and  Spatanffidium  I  have 
examined,  I  have  never  been  able  to  trace  any  disposition  in 
the  valve  to  break  up  in  the  direction  of  these  lines.  The 
more  correct  view,  it  appears  to  me,  is  that  suggested  by  Mr. 
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Roper^  viz.,  that  they  are  raised  and  thickened  lines,  intended 
to  strengthen  the  valve.  In  a  frustule  of  A,  Marylandica,  to 
which  he  drew  my  attention  as  throwing  some  light  on  the 
subject,  a  portion  of  the  hyaline  area  has  been  accidentally 
destroyed,  leaving  one  of  the  lines  denuded  throughout  its 
whole  length.  From  its  evident  strength,  it  is  sidmirably 
adapted  to  the  purpose  assigned  to  it  by  Mr.  Roper.  Indeed, 
the  hyaline  area,  in  all  these  diatoms,  may  not  be  unaptly 
compared  to  a  circular  window,  with  radiating  bars,  fitted 
with  transparent  siliceous  panes.  In  several  species  of  this 
and  the  following  sections,  there  is  an  apparent  thickening 
in  the  rays,  especially  where  they  pass  the  confines  of  the 
hyaline  area.  At  this  part  there  is  sometimes  a  sort  of  ridge 
or  convexity,  which  gradually  subsides  into  the  plane  surface 
of  the  basal  portion  of  the  ray.  This  appearance  is  indicated 
in  Mr.  Shadbolt's  figure  already  quoted,  and  is  probably 
caused  by  an  internal  channel,  the  termination  of  which,  near 
the  umbilicus,  is  occasionally  tolerably  evident ,-  but  I  do  not 
find  anything  like  the  tine  passing  down  the  middle  of  the 
ray,  as  fiEdntly  seen  in  Mr.  Shadbolf  s  figure,  and  conspicu- 
ously in  that  given  by  Mr.  Brightwdl.  ('Mic.  Joum.,* 
vol.  viii,  pi.  5,  fig.  3.)  Tnat  the  rays  are  tubular,  seems  to  be 
confirmed  by  Dr,  WaUich,  who  finds  air-bubbles  in  them  in 
some  of  his  balsam-mounted  slides.  It  is  now  well  known, 
that  the  two  valves  of  the  firustules  of  this  group  do  not  cor- 
respond in  the  disposition  of  the  rays,  or,  to  use  a  printer's 
phrase,  they  do  not  register ;  but  that  the  ray  of  one  valve 
is  opposite  to  the  areolated  segment  of  the  other, — a  circum- 
stance which,  to  an  inexperienced  observer,  is  often  not  a 
little  perplexing.  This  arrangement  was  first  noticed  by 
Miiller,  who,  in  fact,  figured  the  two  valves  of  Asterolampra 
in  their  normal  position,  before  Ehrenberg  himself  constituted 
the  genus.  He  remarks,  "  Dieser  Stem  ist  eine  Doppelfigur 
und  besteht  ans  einem  vordem  und  hintem  stem,  woven 
jcder  7  Strahlenhat,  die  Strahlen  des  hinteren  stehen  in  den 
Zwischenraumen  der  Strahlen  des  vorderen."* 

It  is  a  curious  fact^  that  in  species  where  the  umbilical 
lines  are  more  or  less  branched,  those  of  the  two  valves  do 
not  necessarily  correspond.  In  a  beautiful  frustule  in  my 
possession,  of  Asteromphalus  Brookei  of  Bailey,  the  upper 
valve  is  so  convex  that  the  umbiUcal  lines  can  be  focused 
distinctly  from  those  of  the  lower  flat  valve,  and  it  appears 
that  the  furcation  of  the  two  sets  of  lines  is  to  some  extent 
difierent.     This  tends  to  confirm  Mr.  Roper's  idea  above- 

*  Abhandl.  d.  Berl.  Akad.  (1841),  vol.  i>  p.  232. 
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mentioned^  that  these  lines  are  to  be  considered  mainly  as 
ribs  or  bars  of  support.  Nospecies  has  so  wide  a  range  with 
regard  to  size  as  A.  Marylandica.  The  smallest  that  has 
come  under  my  notice  is  a  specimen  belonging  to  Mr.  Roper, 
of  Shadbolt's  A.  impar,  which  is  only  'OOIS". 

2.  Asierolampra  Rotula,  n.  sp.  Grev. — Areolated  segments 
nearly  square  at  the  base ;  umbilical  lines  simple,  or  forked 
close  to  the  central  point.    Diameter  •0044".  (PL  III,  fig.  5.) 

Hab. — Monterey  stone,  Professor  Walker- Amott. 

It  is  with  considerable  hesitation  that  I  venture  to  offer 
this  diatom  as  distinct  from  the  following,  and  should  not 
have  done  so  but  for  the  opportunity  afforded  me  by  Professor 
Walker-Amott,  of  inspecting  a  series  of  that  species.  I 
find,  on  a  close  examination,  and  after  making  drawings  of  a 
number  of  specimens,  so  uniform  an  adherence  to  the  cha- 
racter furmshed  by  the  base  of  the  segments,  that  I  cannot 
at  present  bring  myself  to  regard  the  present  form  as  a 
variety.  At  the  same  time  it  may  be  held  as  only  provision- 
ally independent.  The  segments  are  somewhat  square  at  the 
base,  and  the  linear  portion  of  the  rays  commences  abruptly 
at  the  margin  of  the  hyaline  area ;  whereas,  in  the  following 
species,  the  linear  portion  of  the  rays  assumes  a  triangular 
figure  before  leaving  the  hyaline  area,  in  consequence  ^of  the 
very  different  outline  of  the  base  of  the  s^ments.  The 
umbilical  lines  of  the  two  are  much  alike ;  those  of  the 
species  under  consideration  showing  a  disposition  to  divide. 
It  will  be  perceived  that  one  of  them,  immediately  after 
leaving  the  central  point,  separates  into  three  branches. 

8.  Asierolampra  variabilis,  n.  sp.  Grev. — ^Areolated  seg- 
ments, with  a  dipping  angle  at  the  base ;  upper  part  of  the 
basal  portion  of  the  ray  triangular;  umbilical  lines  simple, 
forked,  or  in  triplets.  Diameter  -0028"  to  -0048"  (PI.  Ill, 
figs.  6 — 8.) 

Hab. — Monterey  stone.  Professor  Walker-Amott. 

The  most  characteristic  feature,  as  I  conceive,  of  this 
diatom,  arising  from  the  form  of  the  basal  portion  of  the 
rays,  and  consequent  angular  base  of  the  segments,  has  been 
referred  to  in  my  remarks  on  the  preceding  species.  The 
result  of  this  character  is  a  very  beautiful  rosette-like  contour 
of  the  hyaline  area,  and  constant  in  all  the  specimens  I  have 
seen.  The  umbilical  lines,  also,  are  remarkable.  In  A. 
Marylandica  they  are,  as  we  have  seen,  normally  simple, 
being  rarely  (one  or  two  only)  forked.  In  the  species  now 
before  us,  the  reverse  is  the  case.  In  the  great  majority  of 
instances  the  lines  are  forked  or  in  threes ;  so  that  in  the 
same  valve  there  will  seldom  be  more  than  two  of  them  im« 
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divided.  In  the  series  already  referred  to^  as  communicated 
by  Professor  Walker- Amott,  the  following  arrangements  of 
these  lines  occur.  (1.)  In  a  valve  with  seven  rays^  one 
line  is  simple^  six  united  in  triplets;  so  that  only  three 
lines  actually  radiate  from  the  central  point.  (2.)  A  valve  of 
eight  rays  (fig.  6)  :  two  simple  lines  and  two  triplets ;  four 
lines  therefore  radiate  from  the  central  point.  (3.)  Another 
valve  with  eight  rays :  one  simple  line,  two  forked  and  one 
triplet ;  four  lines,  as  before,  radiating  from  the  centre,  but 
by  a  diflFerent  combination.  (4.)  A  valve  with  nine  rays 
(fig.  7) :  two  simple  lines,  two  forked  and  one  triplet ;  in 
this  case  the  divisions  occur  at  a  considerable  distance 
from  the  umbilicus,  and  five  lines  emanate  from  the  central 
point.  (5.)  A  valve  with  ten  rays :  no  simple  line  at  all,  but 
two  forked  and  two  triplets;  only  four  actually  radiating 
from  the  centre.  (6.)  A  valve  with  eleven  rays  (fig.  8)  : 
one  simple  line,  two  triplets,  and  one  quadruplet ;  still  only 
four  proceeding  directly  from  the  umbilical  point.  It  will  be 
obvious  from  the  above  statement,  that  there  is  a  decided 
tendency  in  the  umbilical  lines  of  this  species  to  arrange 
themselves  in  triplets.  I  regret  that  I  have  not  space  to 
admit  of  the  entire  series  being  engraved,  but  the  examples 
I  have  selected  will  afibfd  a  good  idea  of  the  whole.  It  is 
worthy  of  observation  that  the  valve  I  have  represented  at 
figure  6  seems,  on  a  momentary  glance,  to  possess  what  I 
have  called  median  lines,  which  enclose  Dr.  Wallich^s  "  basal 
ray^^  ("  from  the  true  rays  being  always  arranged  around  or 
upon  it") ;  but  this  is  a  deception.  Median  lines,  according 
to  my  view,  cannot  exist  apart  from  a  median  ray,  and  con- 
sequently are  not  to  be  found  in  this  section  of  the  genus. 
In  the  present  instance  it  will  be  perceived,  by  a  comparison 
with  figures  7  aYid  8,  that  the  appearance  is  caused  by  two 
triplets  of  umbilical  lines  happening  to  adjoin  each  other. 
The  same  effect  is  twice  repeated  in  figure  8,  only  not  quite 
so  conspicuously.  Dr.  Wallich  proposes  to  substitute  the 
term  "  basal"  ray  for  median  or  "  obsolete"  ray  ;*  but  as 
there  is  no  instance  on  record  of  more  than  one  median  ray 
occurring  in  the  same  valve,  he  must  use  the  term  in  a  more 
enlarged  sense  in  his  highly  interesting  paper,  when  he 
ascribes  three  basal  rays  to  the  species  he  has  done  me  the 
honour  to  associate  with  my  name.  In  one  of  Professor 
Walker- Amott's  slides  is  an  abnormal  valve  of  A.  variabilis 
with  the  hyaline  area  very  eccentrical,  and  the  whole  having 
exactly  the  appearance   as  if  it  had  been  intended  for  a 

*  'Trans.  Mic.  Soc./  vol.  viii,  p.  45. 
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Spatangidum,  It  has  six  rays,  the  lower  one  much  the 
longest;  the  upper  one  short,  and  the  lateral  ones  slightly 
curved  downwards.  This  accidental  deviation  from  the 
ordinary  arrangement  of  the  valve  in  this  species  is  imma- 
terial, except  as  an  additional  illustration  of  the  tendency 
in  individuals  belonging  to  the  diflFerent  sections  of  the 
group  to  partially  assume  the  general  appearance  of  each 
other. 

4.  Asterolampra  Grevillii, — Areolated  segments  square  at 
the  base;  rays  numerous;  umbilical  lines  divided  and  ar- 
ranged in  parcels  or  groups  of  from  two  to  five  lines  each. 
Diameter  about  0034".  (PI.  IV,  fig.  21,  an  abnormal 
valve.) 

Asleromphalus  Grevillii,  Wall.  Trans.  Mic.  Soc,  vol.  viii,  p.  47,  PI.  2. 
fig.  15. 

Hob, — Rappahannock  Deposit,  United  States,  Mr.  E.  W. 
Dallas.  Indian  Ocean,  Dr.  Wallich.  Monterey  stone. 
Professor  Walker- Amott. 

The  uniform  character  of  the  rays  brings  this  species  into 
the  present  section.  The  examples  originally  discovered  by 
Mr.  Dallas,  and  which  I  had  described  in  MS.  as  unques- 
tionably distinct,  I  have  little  or  no  hesitation  in  now  referring 
to  this  place.  Although  no  character  can  be  strictly  drawn 
from  the  number  of  rays,  yet  it  would  seem  that  in  this 
diatom  they  are  so  numerous  as  to  give  it  a  peculiar  appearance. 
The  umbilical  lines,  as  they  radiate  from  the  central  point, 
are  very  few ;  but  they  almost  immediately  divide  in  such  a 
way,  that  a  group  of  lines  seems  to  be  supported,  as  it  were, 
by  a  single  shoil  stalk.  The  frustule  figured  by  Dr.  "W^allich 
has  thirteen  rays;  the  umbilical  lines  are  combined  into 
three  groups ;  the  three  little  stalks  which  support  them  alone 
radiating  from  the  central  point.  One  of  the  American 
specimens,  of  which  I  had  prepared  a  drawing,  contains 
fifteen  rays ;  and  the  umbilical  lines  are  combined  into  four 
groups,  supported  by  as  many  little  stalks.  Another  of  the 
American  specimens  contains  seventeen  rays.  The  one  with 
fifteen  rays  has  four,  which  Dr.  Wallich  would  call  "  basal ;" 
that  is,  they  unite  at  the  umbilicus  exactly  in  the  same 
manner  as  do  his  three  "  basal  rays ''  in  his  figure  of  the 
present  species.  Consequently,  if  I  am  right  in  considering 
the  American  and  Indian  individuals  as  identical,  the  species 
might  be  said  to  possess  an  indefinite  number  of  such  rays. 
But,  as  I  have  already  remarked,  this  arrangement  of  the  rays 
admits  of  a  different  and  more  satisfactory  explanation.  At 
figure   21   (PI.  IV),  I  have  introduced  a  valve,  from   the 
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Indian  soundings^  having  a  very  irregular  and  curious  arrange- 
ment of  the  umbilical  lines. 

5.  Asterolampra  Brebissomana,  n.  sp.  Grev. — Areolated 
segments  square  at  the  base ;  umbilical  lines  with  an  angular 
bend  in  the  middle.     Diameter  -0030'.     (PL  III,  fig.  9.) 

Hab. — Monterey  stone,  Professor  Walker- Amott. 

This  may  be  regarded  as  one  of  Professor  Walker- Arnott's 
most  interesting  discoveries,  as  it  shows  that  the  very  remark* 
able  angular  bend  in  the  umbilical  lines,  already  known  to 
exist  in  some  species  of  Asteromphaius  and  Spatangidium, 
is  not  excluded  from  the  present  section ;  and  therefore 
strengthens,  in  however  small  a  degree,  the  argument  in 
favour  of  the  union  of  the  whole  group  into  one  genus.  I 
have  much  pleasure  in  dedicating  so  well-marked  a  species  to 
M.  Alphonse  de  Brebisson,  whose  name  is  so  eminently  asso- 
ciated with  these  wonderful  structures. 

Section  II. — Rays  unequal  (one  much  narrower  than  the 
rest) .  Umbilical  lines  radiating  &om  the  central  point ;  two 
of  them  approximated. — Asteeomphalus. 

6.  Asterolampra  Hookerii, — Areolated  segments  curved  at 
the  base ;  umbilical  lines  straight,  the  two  approximated  ones 
(median  lines)  parallel. 

Asteromphalus  Hookerii,  £hr.,  Berl.  Monatsb.,  1 S44,  p.  200,  pi.  (Jane), 

^.  3  ;  Kiitz.,  Sp.  Aig.,  p.  129 ;   Pritch.,  Aniinalc,  p.  321 ;    Mic. 

Diet.,  p.  71|  pL  xix.,  fig.  2 ;  Ehr.,  Mikrogeol.>  pL  35,  A.  xxi.,  fig.  2 

(6  rays\ 
Asterompnalus  Bachii,  Ehr.,  Berl.   Monatsb.,  1844',  p.  200,    fig.  4 ; 

Kiitz.,  1. 0.,  p.  130 ;  Pritch.,  1.  c.,  p.  321 ;    Mio.  Diet.,  p.  71  (7 

rays). 
Asteromphalos  Humboldtii,  Ehr.,  Berl.  Monatsb.,  1844,  p.  200,  fig.  6 ; 

Kiitz.,  1.  e.,  p.  130;   Pritch.,  1.  c.,  p.  321,  pi.  xiv.,  fig.  34;    Mic. 

Diet.,  p.  71 ;  Ehr.,  Mikrogeol.,  pi.  xxxv.,  A.  xxi.,  fig.  3  (8  rays). 
Aateromphalas   Cuvierii,  Ehr.,  Berl.  Monatsb.,  1844,  p.  200,  He.  7 ; 

Kiitz.,  I.  c.,  p.  130 ;  Pritch.,  1.  c.,  p.  321 ;  Mic.  Diet.,  p.  71 ;  Ehr. 

Mikrogeol.,  pi.  35,  A.  xxi.,  fig.  1  (9  rays). 

Hab. — ^The  Antartic  Ocean,  Dr.  J.  D.  Hooker. 

As  the  celebrated  Ehrenberg  regarded  a  simple  difference 
in  the  number  of  rays  as  amounting  to  specific  distinction, 
he  has  added  a  multitude  of  names  to  our  list  of  Diatomaceae 
which  cannot  now  be  permitted  to  retain  their  position. 
Such  is  pre-eminently  the  case  in  the  genera  Actinocycbis  and 
ActinopiychuSy  which  will  probably  be  found  ultimately  to 
contain  comparatively  few  true  species.  In  Asteromphalus  the 
same  system  was  carried  out.  The  four  species  now  brought 
together  are  only  distinguished  by  each  individual  having 
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one  more  ray  than  its  predecessor.      In  every  other  respect 
they  are  precisely  similar. 

7.  Asterolampra  Dallasianay  n.  sp.^  Grev. — Areolated  seg* 
ments  square  at  the  base ;  umbilical  lines  straight ;  median 
lines  campanulate.     Diameter  -0038".     (PL  IV,  fig.  10.) 

Hab.--lxx  ''  Bermuda  Tripoli/'  Mr.  E.  W.  Dallas. 

The  diatomist  cannot  fail  to  observe  how  similar  this  form 
is  to  some  of  the  species  described  in  the  first  section,  with 
the  exception  only  of  the  median  ray  and  median  lines.  In 
general  habit  it  is  widely  dififerent  from  all  the  Asteromphali 
of  Ehrenberg,  but  agrees  more  with  the  following  species, 
also  detected  by  my  lynx-eyed  friend,  Mr.  Dallas,  in  the 
same  material.  The  precise  locality  of  this  famous  "  Tripoli^' 
was  for  some  time  a  mystery  ;  but  the  readers  of  the  ^  Micro- 
scopical Journal'  will  be  aware  that  Professor  Walker- Amott 
believes  that  he  has  traced  it  to  a  place  called  Bermuda, 
about  twenty  miles  below  Richmond  in  Virginia.*  Con- 
sidering that  the  genera  Heliopelta,  Craspedodisctts,  &c.,  have 
never  been  found  elsewhere,  it  may  be  said  to  be  the  most 
precious  deposit  known ;  and  the  discovery  in  it  of  two  new 
species  of  the  present  section  of  Asterolampra  will  add  not 
a  little  to  its  interest.  It  is  remarkable,  however,  that  if  it 
really  forms  a  part  of  the  great  Richmond  deposit,  nothing 
like  it  should  have  been  found  since  the  original  supply 
passed  into  circulation. 

8.  Asterolampra  TVallichiana,  n.  sp.,  Grev. — Areolated  seg- 
ments square  at  the  base ;  umbilical  lines  straight,  the  two 
median  one  scuneate.     Diameter  '0021".     (PL  IV,  fig.  11.) 

Hab.—In  "  Bermuda  Tripoli,''  Mr.  E.  W.  Dallas. 

Only  one  specimen  of  this  species  has  been  seen,  and  it  is 
conspicuous  for  the  polygonal  aspect  of  the  hyaline  area, 
which  resembles  the  disc  of  an  Ophiura,  There  are  only  six 
rays,  and  the  basal  portion  of  each  is  so  wide  next  the  areo- 
lated segments,  that  it  may  be  compared  to  a  short-bladed 
trowel,  while  the  linear  part  represents  the  handle.  These 
relative  proportions,  however,  may  not  be  constant. 

9.  Asterolampra  Beaumontii. — Areolated  segments  curved 
at  the  base ;  umbilical  lines  with  an  angular  bend ;  median 
lines  straight,  parallel. 

Asteromplialus  Beaumontii,  Ehr.,  Berl.  Monatsb.,  1844,  p.  200,  pi. 
(June),  fi^.  5  ;  Kiitz.,  1.  c,  p.  130;  Pritch.,  I.  c.  p.  321;  Mia 
Diet.,  p.  71,  2d  edit ,  PI.  43,  fig.  15. 

Hab, — Antarctic  Ocean,  Dr.  J.  D.  Hooker. 

*  '  Mic.  Journ.,'  vol.  vii,  p.  254. 
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A  very  singular  species^  having  the  ordinaiy  umbilical 
lines  furnished  with  an  angular  bend  in  the  middle^  while 
the  median  lines  are  straight.  It  thus  forms  a  transition 
from  the  previous  species  of  the  section  to  the  following  one. 

10.  Aaterolampra  Darwinii. — Areolated  segments  some- 
what square  at  the  base;  umbilical  lines  with  an  angular 
bend ;  median  lines  cuneate^  with  an  angle  midway^  furnished 
with  a  minute  spine-like  projection.  Diameter  'OOIQ"  to 
•0035".     (PI.  IV,  figs.  12,13.) 

Asterompkalus  Darwinii,  £hr.,  Berl.  Monatsib.,  1844,  p.  200,  pi.  (June), 
fig.  1 ;  Kiitz.,  1.  c,  p.  129 ;  Pritch.,  I.  c.  p.  320 ;  Mic.  Diet.,  p.  71 
(5  rays). 

Asterompoalus  Rossii,  £kr.,  Berl.  Monatsb.,  1844,  p.  200,  pi.  (June), 
fig.  2;  Kutz.,  1.  c,  p.  130;  Pritch.,  1.  c,  p.  321;  Mic.  Diet., 
p.  71 ;  Ebr.,  MicrogeoL,  pi.  35,  A.  xxi,  fig.  4  (6  rays). 

Hab. — Antarctic  Ocean,  Dr.  J.  D.  Hooker.  Monterey 
stone.  Professor  Walker- Amott. 

The  determination  of  this  species  has  been  accompanied 
with  a  good  deal  of  perplexity.  The  figures  given  by  Ehren- 
berg  represent  the  base  of  all  the  areolated  segments  as 
curved — not  in  the  remotest  degree  as  tending  to  square; 
whereas  in  the  specimens  obtained  by  Professor  Walker- 
Amott  from  the  Monterey  stone  (all  of  them  four-rayed),  the 
hyaline  area  is  decidedly  quadrangular.  Nay,  more  than 
that,  the  outline  of  the  hyaline  area  between  the  median  and 
adjoining  rays  is  slightly  but  unequivocally  convex  instead  of 
concave.  It  is  difficult  to  conceive  how  so  great  an  amount 
of  error  should  have  crept  into  Ehrenberg^s  figures,  if  the 
Monterey  specimens  be  really  the  same.  I  confess  that  I 
am  not  quite  satisfied  on  this  point,  although  the  umbilical 
and  median  lines  agree.  In  deference,  however,  to  Professor 
Walker- Amott's  opinion,  I  refer  his  Monterey  valves  in  the 
mean  time  to  this  place,  and  offer  representations  of  two 
examples,  in  order  that  the  discrepancy  between  them  and 
Ehrenberg^s  figures  may  be  better  imderstood.  It  will  be 
noticed  that  there  is  some  difference  in  the  median  lines  in 
the  two  valves  ;  but  the  absence  of  the  angles  in  figure  13 
may  be  regarded  as  accidental. 

Section  III. — Rays  unequal.  Umbilical  lines  radiating 
from  the  top  and  sides  of  the  median  lines ;  which  latter  pass 
beyond  and  enclose  the  central  point. — Spatanoidium. 

*  Umbilical  lines  without  an  angular  bend. 

11.  Asterolampra  flabellata, — Areolated  segments  curved 
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at  the  base ;  umbilical  lines  all  straight^  radiating  from  the 
apex  and  sides  of  the  median  lines.  Diameter  -0017"  to 
•0024". 

Spatangidium  flabellatuin,  De  Br^b.,  Bull.  Soc.  Linn,  de  Normand., 

vol.  iii,  PI.  3,  fig.  3. 
Asterompbalus  flabellatus,  Grev.,  Mic.  Journ.,  vol.  vii,  p.  160,  PL  7, 

figs.  4,  5.  ^  - 

Spataugidium  peltatum,  De  Br6b.,  1.  c,  PI.  3,  fig.  4. 

Hab. — Peruvian  Guano,  De  Brebisson.  Californian  Guano. 

After  a  reconsideration  of  the  claims  for  distinction  put 
forth  on  behalf  of  the  two  diatoms  above  quoted,  I  cannot 
find  any  really  trustworthy  characters  to  separate  them.  The 
slightly  arcuate  rays  in  S.  flabellatum  will  not  alone  suffice,  as 
this  appearance  may  be  seen  occasionally  in  species  whose 
rays  are  normally  straight ;  and  the  "  subpinnate  ^'  disposition 
of  the  rays  in  S,  peltatum  is  rather  a  deception,  arising 
simply  from  the  number  being  uneven,  and  the  odd  ray 
being  placed  on  the  apex,  in  the  direction  of  the  median  lines. 
Beyond  these  two  characters — the  one  as  uncertain  as  the 
other — there  is  nothing  to  rest  upon.  The  number  of  rays  in 
the  specimens  I  have  seen  is  ten  or  eleven;  but  a  larger 
series  of  examples  would  probably  show  a  wider  range.  The 
areolation  is  very  minute. 

12.  Asterolampra  Hiltoniana,  n.  sp.  Grev. — Areolated  seg- 
ments acutely  curved  at  the  base ;  umbilical  lines  radiating 
from  the  apex  and  sides  of  the  median  lines,  the  two  lower 
pair  suddenly  deflexed.  Diameter  -0038"  to  -0052".  (PL  IV, 
fig.  15.) 

Hab. — Algoa  Bay  Guano,  R.K.G.  Indian  Ocean  soundings, 
made  by  Captain  PuUen.       % 

On  a  former  occasion,  this  species  was  referred  to  by  me  as 
probably  distinct;*  but  at  that  time  I  had  only  seen  two 
examples  with  ten  rays  each.  In  the  Indian  soundings  I 
have  met  with  mmierous  individuals  (including  fractured  ones, 
which  arc  often  equally  instructive),  and  my  previous  im- 
pression is  fully  confirmed.  The  latter  specimens  are  much 
finer,  the  rays  varying  from  fifteen  to  nineteen.  Three  of 
the  umbilical  lines  on  each  side  are  generally  deflexed,  but 
the  lowest  two  on  each  side  are  more  or  less  suddenlv  bent 
downwards  in  the  middle,  either  by  a  sharp  curve  or  angle. 
In  the  African  specimens  the  lines  are  all  simple.  So  are 
they  all  in  an  Indian  valve  of  eighteen  rays.  In  the  Indian 
one,  however,  which  I  have  figured,  with  nineteen  rays,  three 
of  the  lines  are  forked.     It  is  a  very  transparent  species,  and 

*  *Mic.  Journ.,'  vol.  vii,  p.  160. 
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easily  overlooked.    The  rays  are  slender^  and  the  areolation 

very  minute. 

*  *  Umbilical  lines  with  an  angular  bend. 

13.  Asterolampra  eleffans,  Grev. — Areolated  segments 
sharply  curved  at  the  base^  more  than  half  the  radius;  umbilical 
lines  radiating  from  the  apex  and  sides  of  the  median  lines^ 
normally  simple,  but  sometimes  once  or  even  twice  forked. 
Diameter  -0030"  to  -0060".     (Fig.  16.) 

Asteromphalas  elegans,  Grev./Mic.  Journ.,  vol.  vii,  p.  7,  PL  7»  fig.  6, 
Wall.  Trans.  Mic.  Soc.,  vol.  vlii,  p.  46,  Pi.  2,  fig.  10  ? 

Hab, — Califomian  Guano.  Soundings  from  the  Indian 
Ocean,  in  2200  fathoms,  made  by  Captain  Pullen. 

My  figure  formerly  published  represents  a  small  normal 
example;  but  the  specimens  which  occur  in  the  Indian 
soundings  present  so  extreme  a  deviation  from  the  typical 
state,  that  an  additional  illustration  becomes  absolutely 
necessary.  In  most  of  these  Indian  valves  there  is  a  disposi- 
tion in  the  umbilical  lines  to  divide,  or  even  subdivide ;  and 
this  is  done  so  irregularly  that  simple  lines  may  be  mixed 
with  the  forked  ones.  In  three  specimens  now  before  me, 
the  first,  with  seventeen  rays,  has  three  of  the  lines  forked  and 
one  twice-forked.  The  second,  with  twenty  rays,  has  four 
forked  and  one  twice-forked.  The  third,  a  magnificent  and 
perfect  specimen,  with  twenty-five  rays  (fig.  16),  has  seven 
lines  forked  and  one  twice-forked ;  so  that  only  five  of  the 
lines  remain  in  their  normal  condition.  A  large  specimen 
in  Mr.  Roper's  cabinet,  of  which  he  has  sent  me  a  drawing, 
exhibits  a  stOl  more  whimsical  aberration.  It  has  twenty- 
nine  rays,  but  only  ten  umbilical  lines  radiate  directly  from 
the  median  lines ;  of  these,  oill  is  divided  into  six,  another 
into  seven  branches.  Four  lines  only  are  simple^  In  the 
sketch  of  another  valve  containing  twenty-five  rays,  sent  by 
Mr.  Norman,  six  lines  are  simple.  In  these  anomalous  valves 
the  angular  bend  becomes  less  conspicuous,  because  the 
]*amification  generally  takes  place  at  one  or  both  angles  of  the 
bend ;  a  fact  which  rather  tends  to  strengthen  my  remark 
under  A,  heptactis,  that  where  the  angular  bend  exists,  a 
ramulus  however  fine,  or  at  least  a  disposition  to  originate  a 
ramulus,  may  be  also  presumed  to  exist.  The  areolation  of 
this  species  is  extremely  minute,  and  the. rays  are  gracefully 
slender.  I  have  some  scruples  about  referring  the  valve, 
which  Dr.  Wallich  has  figured,  to  this  place,  without  an 
opportunity  of  tracing  its  connection.  Tlie  peculiar-looking 
inedian  lines,  robust  rays,  and  apparently  rather  large  areola- 
tion, seem  to  indicate  a  difference. 
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14.  Asterolampra  imbricata. — Areolated  s^ments^  sharply 
cuired  at  the  base,  less  than  half  the  radius ;  rays  numer- 
oxxB,  robust ;  angular  bends  of  the  umbilical  lines  forming 
unitedly  an  oblong  elliptical  figure.  Diameter  •0024'  to 
•0034".     (Fig.  17.) 

Asteromphalus  imbricatus,  Wall.,  Trans.  Mic.  Soc.,  toL  viii,  p.  46, 
fig.  9. 

Hob. — Salp(By  Bay  of  Bengal,  Dr.  Wallich.  Soundings 
firom  the  Indian  Ocean,  in  2200  fathoms,  made  by  Captain 
Pullen.     Natal,  Mr.  Roper. 

One  of  the  most  distinct  and  beautiful  species  I  am  ac- 
quainted with.  The  appearance  of  the  valve  is  singularly 
rich,  the  usual  parts  being  so  arranged  as  to  present  suc- 
cessive series  of  radiations.  The  umbilical  lines  are  given 
off  from  the  top  and  sides  of  the  median  lines  in  such  an 
equal,  symmetrical  manner  that  the  angular  bends  are  in 
dose  and  parallel  approximation.  The  oblong-elliptical  line 
thus  formed,  taken  at  its  widest  part,  is  about  a  third  of  the 
radius,  and  constitutes  what  may  be  called  the  first  zone  in 
the  radiation.  The  continuation  of  the  umbilical  lines  to 
the  base  of  the  segments,  taken  along  with  the  enclosed 
basal  portions  of  the  rays,  forms  a  second  zone ;  and  the 
narrower  portion  of  the  rays,  with  the  areolated  segments,  a 
third  zone.  As  all  the  specimens  which  1  have  examined 
differ  somewhat  from  Dr.  Wallich^s  figure,  I  have  thought  it 
desirable  to  give  a  supplementary,  one,  of  a  valve  with 
twenty-one  rays.  I  have  another  drawing  of  an  equally 
perfect  valve,  with  seventeen  rays,  in  all  respects  similar.  In 
my  valves  the  median  lines  taper  down  beautifully  to  the 
median  ray,  and  exhibit  an  abortive  angular  bend  at  the 
proper  ^ace.  The  most  material  difference,  however, 
oetween  Dr.  Wallich's  figure  and  my  specimens  consists  in 
the  wide  space  represented  by  him  between  the  two  lowest  rays 
and  the  median  ray ;  whereas  in  my  extensive  series  of  valves 
there  is  no  greater  space  than  there  is  between  any  of  the 
other  rays;  indeed,  in  most  frustules,  the  space  is  rather 
less.  The  outline  of  the  valve  is  slightly,  but  perceptibly, 
ovate  ',  the  areolation  considerably  larger  than  in  A,  elegans, 
its  nearest  ally.  It  is  the  most  robust  species  which  has 
occurred  in  the  Indian  soundings,  and  hence,  perfect  indivi- 
duals are  not  quite  so  rare  as  in  other  cases.  Among  Mr. 
Roper's  drawings  is  one  of  a  valve  from  Natal,  with  only  ten 
rays,  and  in  diameter  only  0015".  In  all  material  charac- 
ters, however,  it  agrees  well  with  the  present  species. 

15.  Asterolampra  Brookei, — ^Valve  nearly  quite  circular; 
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areolated  segments  nearly  square  at  the  base ;  angular  bend 
of  the  umbilical  lines  situated  towards  the  outer  extremity ; 
median  lines  scarcely  passing  beyond  the  central  pointy 
arched  at  the  top,  then  contracted,  afterwards  more  or  less 
divergent.     Diameter  -0028'  to  -0036".     (Fig.  18.) 

Asteromphalus  Brookei,  Bail.,  Sill.  Journ.,  2d  ser.,  vol.  xxii,  p.  2,  PI.  1, 
fig.l. 

Hab. — Sea  of  Kamtschatka,  in  soundings  made  by  Lieut. 
Brooke,  in  1700  fathoms.  Professor  Bailey.  Atlantic 
soundings,  Mr.  Roper. 

Were  it  not  that  I  possess  specimens  of  this  species  from 
Professor  Bailey  himself,  I  could  scarcely  have  recognised  it 
from  the  brief  notice  he  has  given  of  it  in  ^  Silliman^s  Jour- 
nal,' and  still  less  from  the  figure  which  accompanies  it.  The 
fact  is,  the  characters  which  he  attributes  to  it  are  now 
shared  in  common  with  other  species,  and  we  have  to  look 
for  other  distinctive  marks.  In  some  points,  the  species  is 
allied  to  A.  Roperiana,  being  apparently  quite  circular,  and 
having  the  base  of  the  segments  square,  or  nearly  so.  An 
additional  resemblance  is  also  found  in  the  median  lines, 
which  scarcely  cover  the  central  point,  being  arched  at  the 
top,  then  contracted,  and  lastly  expanded,  though  not  to  the 
same  extent  as  in  the  species  just  mentioned.  Professor 
Bailey's  figure  represents  the  base  of  the  segments  as 
decidedly  curved  as  in  ^.  Marylandica,  but  they  are  more 
nearly  square,  and  in  some  valves  quite  so.  The  umbilical 
lines  radiate  from  the  upper  half  of  the  median  lines,  and 
are  sometimes  branched.  There  is  an  angular  bend,  nearer 
to  the  outer  extremity  than  in  any  other  species,  and  at  each 
angle  the  minute  spine-like  process  indicates  probably  the 
base  of  a  ramulus.  This  may  also  be  seen  at  the  base  of  the 
median  lines.  The  areolation  is  conspicuous.  The  number 
of  rays,  according  to  Bailey,  varies  from  seven  to  thirteen,  or 
more ;  in  my  specimens  they  are  from  ten  to  twelve.  The 
frustule,  when  perfect,  is  very  convex. 

16.  Asterolampra  Roperiana,  n.  sp.,  Grev. — Valve  cir- 
cular ;  hyaline  area  centrical ;  areolated  segments  square  at 
the  base,  almost  equal;  rays  seven;  median  lines  passing 
round  the  central  point  in  a  semicircle,  then  contracted 
below,  and  lastly  widely  expanded.  Diameter  "0028"  to 
•0066''.     (Fig.  14.) 

Hab. — Indian  Ocean,  in  soundings  made  by  Captain 
Pullen,  in  2200  fathoms. 

It  is  unnecessary  to  repeat  the  remarks  which  I  have 
already  made  on  this  most  interesting  diatom,  as  constituting 
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a  link  between  the  last  and  the  present  section.  In  fact^  had 
the  two  median  lines  united  at  the  central  point  instead  of 
being  carried  just  round  it,  it  would  have  been  included  in 
the  last  section.  In  other  words,  it  would  have  been  an 
"  Asteromphalus/*  instead  of  a  ^*  Spatangidium."  The  six 
perfect  rays  are  broad,  and  equal  to  the  margin,  like  those  of 
De  Brebisson^s  Spatangidium  keptaciis.  The  umbilical  lines 
have  an  angular  bend,  which  is  so  obscurely  developed  as  to 
be  liable  to  be  overlooked ;  but  the  indication  of  the  bend  in 
the  median  lines,  towards  the  margin  of  the  hyaline  area,  is 
more  conspicuous.  When  carefully  looked  for,  however, 
they  will  be  perceived  without  diflficulty.  I  have  even  suc- 
ceeded in  tracing  in  two  specimens  very  slender  ramuli, 
passing  from  the  angles  of  the  bend  to  the  angles  at  the  base 
of  the  segments,  exactly  as  in  Spatangidium  heptactis ; 
but  to  do  this  requires  the  most  careful  adjustment  possible, 
and  such  a  management  of  illumination  as  to  throw  the  um- 
bilical lines,  and  ramuli,  and  edges  of  the  ray  cavities  into  a 
light  definition.  The  umbilical  lines,  including  the  median 
ones,  are  robust,  and  the  areolation  rather  large.  The  valves 
seem  very  constant  to  the  characters  given,  as  I  have  tested 
by  an  examination  of  above  a  dozen  specimens.  In  one  only 
did  the  median  lines  vary,  in  becoming  widely  sub-parallel, 
instead  of  diverging.  Perfect  examples  are  very  rare.  The 
individual  figured  is  the  most  perfect;  but  by  no  means  the 
largest  in  my  cabinet. 

17.  Asterolampra  Shadboltiana,  n.  sp.,  Grev. — Areolated 
segments  square  at  the  base ;  umbilical  lines  radiating  from 
the  arch  of  the  pyriform  median  lines,  with  the  angular 
bend  about  the  middle;  rays  seven,  terminating  consider- 
ably within  the  margin.     Diameter  -OOSl".     (Fig.  19.) 

Hab. — Indian  Ocean,  in  soundings  obtained  by  Captain 
Pullen,  in  2200  fathoms. 

Mr.  Roper  very  kindly  sent  both  his  accurate  drawing  and 
the  slide  containing  the  valve  of  this  interesting  species  for 
my  inspection ;  and  I  have  since  been  so  fortunate  as  to  dis- 
cover a  second  example  for  myself,  so  minutely  similar  that 
the  engraved  illustration  might  have  been  taken  from  either 
specimen.  It  seems  to  be  a  really  well-marked  diatom.  Its 
nearest  ally  is  perhaps  A,  Brookei,  from  which  it  is  separated 
by  the  very  different  median  lines,  and  by  the  angular  bend 
being  more  in  the  middle  of  the  umbilical  lines.  If  the 
termination  of  the  rays  so  much  within  the  margin  of  the 
valve,  and  singularly  short  median  ray,  prove  permanent 
characters,  they  will  serve  still  farther  to  distinguish  the 
present  species.     I  suspect,  also,  that,  as  in  ^.  Roperiana, 
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A,  heptactis,  and  A.  Arachne,  the  number  of  rays  may  be  more 
constant  than  is  generally  the  case  in  the  group.  The 
areolation  is  rather  large. 

18.  Asterolampra  heptactU, — Segments  square  at  the  base; 
rays  seven^  six  of  them  broad^  linear^  subareuate,  the  median 
one  in  a  broad  shallow  groove;  umbilical  lines  with  a 
ramulus  proceeding  from  each  angle  of  the  bend ;  areolation 
large.     Diameter  -0018"  to  0070'. 

Spatanddium   heptactis,  De  Br^b.,  Bull.  Soc.,  Linn,  de  Normand., 

vol.  iii,  pi.  3,  fi^.  2. 
Spatangidium  Ralfsianum,  Norm.,  Qvev.  Mic.  Journ.,  vol.  vii,  p.  161, 

pi.  7.,  figs.  7,  b. 

Hab. — Peruvian  Guano,  De  Br^bisson.    Califomian  Guano, 

B.  K.  G.     Atlantic  soundings,  Mr.  Roper. 

The  extraordinary  discrepancy  between  the  figure,  with  part 
of  the  character  in  De  Brebisson's  4)aper  above  quoted,  and 
the  numerous  specimens  of  the  diatom  itself,  which  I  had 
examined,  led  me  formerly  to  regard  Mr.  Norman's  Spatangu 
dium  Ralfsianum  as  a  distinct  species.  The  broadly  ovate 
outline  of  the  valve  delineated  by  De  Brebisson,  and  the  state- 
ment in  his  specific  character,  that  the  median  ray  was  the 
longest,  were  opposed  to  my  own  experience;  for  I  had  ever 
found  the  valve  broadest  in  the  transverse  direction,  and  the 
two  lower  lateral  rays  the  longest.  I  still  consider  that  my 
figure  8,  above  quoted,  is  typical  of  the  species,  as  it  agrees 
with  the  vast  majority  of  specimens.  While,  however,  I  was 
supported  in  my  view  by  tome  diatomists,  others  were 
against  me,  and  I  am  at  length  satisfied  that  we  had'  the 
same  organism  in  view.  Among  some  careful  drawings  of 
his  own  making,  which  Mr.  Boper  kindly  permitted  me  to 
consult,  are  two  of  this  species,  and  in  one  of  them  there  is  a 
slight  approach  towards  a  broadly  ovate  outline,  and  the 
median  ray  is  the  longest;  but  this  is  decidedly  an  exceptional 
case^  unless,  indeed,  the  Peruvian  frustules  diflfer  in  contour 
from  those  of  California.  There  is  a  curious  feature  in  this 
species  which  I  did  not  formerly  notice :  the  very  slender 
ramuli  which  proceed  from  each  angle  of  the  bend  in  the 
umbilical  lines  terminate'  at  the  angles  of  the  areolated 
segments,  in  a  line  with  the  margin  of  the  broad  rays;  the 
consequence  of  which  is,  the  two  small  spaces  enclosed  bv 
these  ramuli,  at  the  base  of  each  of  the  segments  although 
they  form  a  part  of  the  hyaline  area,  are  excluded  from  the 
basal  portion  of  the  ray.  It  may  be  observed  also,  that  as  in 
this  fine  species,  as  well  as  in  ^.  Roperiana,  the  angular  bend 
is  distinctly  connected  with  a  system  of  ramification,  it  may 
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be  inferred  with  some  degree  of  confidence^  that  it  is  an 
important  character  when  met  with  in  other  species.  Little 
spine-like  processes  are  seen  to  project  from  the  angles  in 
several  allied  forms^  and  may  be  the  basis  of  similar  ramuli. 
In  the  diatom  nnder  consideration^  the  base  of  each  ramulus 
is  conspicuous^  but  it  appears  at  first  sight  to  stop  abruptly, 
and  it  requires  very  careful  adjustment  to  trace  the  fine  con- 
tinuation to  the  angle  of  the  segments.  In  other  species, 
while  the  spine-like  base  is  sufficiently  obvious,  the  very 
delicate  continuation  may  escape  observation  altogether.  The 
colour  of  the  valve  is  very  pale  yellow ;  the  areolation  larger 
than  in  any  other  member  of  the  group. 

19.  Asterolampra  Arachne, — ^Valve  broadly  ovate ;  hyaline 
area  very  small  and  eccentrical ;  areolated  segments  curved 
at  the  base,  the  uj^er  one  very  widely,  the  lateral  ones 
sharply;  umbilical  lines  two,  lateral;  median  lines  dilated 
upwards ;  rays  five,  the  two  superior  ones  curved  upwards, 
widely  apart.     Diameter  about  *0021''. 

Spatanidram  Arachne,  De  Br6b.,  Bull.  Soc.  Linu.  de  Normand.,  vol.  iii, 

pi.  3,  ^Z'  1* 
Asteromphaais  malleus.  Wall.,  Trans.  Mic«  Soc.,  vol.  viii,  p.  47,  pi.  2, 

H'  11- 

Hob. — ^Peruvian  Guano,  De  Br^isson.  In  Salpm,  Indian 
Ocean,  Dr.  Wallich.  Indian  Ocean,  in  soundings  at  2200 
fathoms,  made  by  Captain  Pullen. 

It  would  be  fortunate  for  the  student  if  diatoms  were  in 
general  as  fiEuthAil  to  their  characters  as  this  remarkable 
species.  It  is  one  of  the  few  belonging  to  the  present  group, 
of  which  it  may  be  said  that  the  number  of  rays  is  really 
constant.  Their  disposition  is  also  very  peculiar.  The  hya- 
line area  is  so  small  as  scarcely  to  be  perceived  at  first  sight, 
being  composed  merely  of  the  very  short  suddenly  dilated 
bases  of  the  four  perfect  rays  and  the  space  enclosed  within 
the  short  median  lines.  The  rays  are  attached  to  the  sides  of 
the  median  lines,  nearly  the  whole  of  which  they  occupy. 
The  upper  pair  turn  their  backs,  as  it  were,  on  the  lower  pair, 
curving  outwards  and  upwards,  and  bear  much  the  same  rela- 
tion to  the  median  lines  as  the  horns  of  an  ox  do  to  the  frontal 
bone.  The  lower  pair  of  rays  are  straight,  and  point  laterally 
downwards,  forming  a  group  of  three  with  the  median  ray. 
The  median  lines  also  exhibit  a  character  peculiar,  I  believe^ 
to  this  species,  in  not  being  united  at  the  top ;  they  do  not 
even  incline  towards  each  other,  but  stop  abruptly,  leaving 
the  intervening  space  in  juxtaposition  with  the  base  of  the 
upper  areolat^  segment.  Another  anomaly  occurs  in  this 
part  of  the  valve,  in  the  segment  just  mentioned  being  un- 
supported by  an  umbilical  Ime.    The  areolation  is  large ;  and 
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the  colour  of  the  valve^  even  when  mounted  in  balsam, 
brownish  yellow.  Two  specimens  only  have  occurred  to  me, 
in  the  Indian  Ocean  soundings. 

20.  Asterolampra  Sarcophagus, — ''Valve  oblong,  with  a 
slight  constriction  near  each  extremity ;  basal  ray  plane,  and 
continuous  with  one  of  the  true  rays ;  sutures  plane }  cellules 
very  large.     Length  -0018" ;  breadth  -0009".'' 

Asteromphalus  Sarcophagus,  Wall.,  Trans.  Mic.  Soc,  vol.  viii,  p.  47, 
pi.  2,  fi-.  12. 

Hob, — Indian  Ocean,  from  Salpa,  Dr.  Wallich. 

As  I  have  not  had  an  opportunity  of  examining  this  very 
curious  diatom,  I  give  the  specific  character  in  Dr.  l^allich's 
own  words.  The  form  of  the  valve  is  so  extreme  a  deviation 
frt)m  the  otherwise  more  or  less  orbicular  shape  of  the  entire 
series,  that  an  impression  almost  forces  itself  upon  the  mind 
that  it  is  simply  a  malformation*  Dr.  Wallich  does  not  men- 
tion how  many  individuals  have  come  under  his  notice,  but 
he  has  probably  seen  a  sufficient  number  to  satisfy  him  that 
its  eccentricity  of  outline  is  permanent.  It  is  most  nearly 
related  to  A.  Arachm ;  for  if  we  remove  the  terminal  ray 
(which  in  many  species  may  be  either  present  or  absent),  the 
five  remaining  rays  would  occupy  the  relative  position  which 
they  hold  in  that  species,  as  well  as  the  same  direction ;  one 
pair  of  perfect  rays  pointing  upwards,  the  other  pair  down- 
wards.    In  both  species  also  the  areolation  is  large. 

Among  several  friistules  of  which  I  have  only  seen  single 
specimens,  and  whose  position  is  doubtful,  is  a  minute  and 
beautiful  valve,  of  which  I  give  a  figure  (fig.  20).  It  is 
allied  to  A.  Hilioniana  and  A.  flabellata,  but  cannot  be 
satisfactorily  referred  to  either.  The  lowest  pair  of  umbilical 
lines  are  curved  downwards,  as  in  the  former  species.  The 
median  lines  are  parallel,  and  continued  to  the  edge  of  the 
hyaline  area,  or,  in  other  words,  to  the  base  of  the  median 
segments,  in  a  decidedly  square  manner.  The  valve,  at  a  first 
glance,  is  most  conspicuous  for  the  large  size  of  the  hyaline 
area  and  the  consequently  rapidly  attenuated  rays ;  but  this 
may  prove  to  be  a  worthless  distinction.  It  is  only  -0018"  in 
diameter.  I  shall  not  attempt  a  formal  character,  but  it  may 
bear,  for  the  sake  of  convenience,  the  provisional  name  of  A. 
stellata.     It  occurs  in  the  Indian  Ocean  soundings. 

Asteromphalus  centraster,  of  Dr.  C.  Johnston,  from  Elide 
Guano  ('Mic.  Joum.,'  vol.  viii,  p.  12,  PI.  I,  fig.  10).  I  can- 
not speak  of  with  any  certainty.  The  rays,  in  being  con- 
tinued like  distinct  bars,  or  the  ribs  of  an  umbrella,  from  the 
central  point  to  the  margin,  are  unlike  those  of  every  known 
species  of  the  group.    There  is  evidently  no  true  median  ray. 
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On  the  Stbuctu&e  of  Cabduella  cyathifobmis.  A  con- 
tribtUion  to  our  knowledge  of  the  Lvcebnabiad^.  By 
Prof.  Allman^  F.R.S.,  &c.  &c. 

In  the  month  of  August  last^  during  a  short  sojourn 
among  the  Orkney  Isies^  my  attention  was  directed  by  Mr. 
Gilchrist  of  Stromness^  to  a  little  Lucemarian  zoophyte^ 
which  he  had  discovered  attached  to  stones  near  low-water- 
mark^ in  the  neighbourhood  of  that  town. 

The  little  animal  proves  to  be  identical  with  the  Lucemaria 
cyathiformis  of  Sars ;  but  its  characters  are  such  as  to  con- 
vince me  that  it  must  be  separated  from  the  true  LucemaruB, 
and  assumed  as  the  type  of  a  distinct  genu^  in  the  family 
of  the  LucerTiariacUB.  That  I  am  justified  in  this  view,  will,  I 
think,  appear  from  the  following  description : — 

Fam.,  LUCEBNABIADA. 

Gen.,  Cabduella,  mihi. 

{Name, — ^A  diminutive  nonn  from  carduus,  a  thistle,  in  allusion  to  its 
form.) 

Gen.  Char, — Body  stalked ;  tentacles  capitate,  not  tufted, 
springing  from  within  the  margin  of  a  circular  disc  in  a 
single  series. 

C.  q^athiformut,  Sars. — Body  urceolate;  peduncle  dilated 
•  at  its  base  into  a  disc  for  attachment ;  tentacular  circle  in- 
terrupted at  about  eight  nearly  regular  intervals,  by  the  non- 
development  of  certain  tentacles. 

Sjnon^m. — Lucernaria  cyathiformi9,  Sars,  in  Fauna  lit.  Nonreg. ;  John- 
ston, Brit.  Zooph.,  2d  Ed.,  p.  475,  fig.  86. 

Hab. — On  stones  near  low-water-mark. 

Localities, — ^Coast  of  Norway,  Sars;  Island  of  Arran, 
Scotland,  Rev,  D,  Landsborough ;  Stromness,  Orkney,  Mr, 
Gilchrist  and  G,  L  A, 

Carduella  cyathifonms  is  about  half  an  inch  in  height. 
The  body  is  hemispherical  posteriorly,  where  it  is  seated  on 
the  summit  of  the  peduncle  ^  it  then  contracts  behind  the 
tentacular  circle,  and  then  again  expands  into  a  wide  circular 
disc,  whose  margin  is  not  produced  into  rays,  as  in  the 
true  LtxemaruBy  and  which  has  the  mouth  in  its  centre. 
The  tentacles,  slightly  tapering  from  the  base,  and  each 
ending  in  a  spherical  capitulum,  do  not,  as  in  Lucemaria, 
spring  from  the  edge  of  the  cup,  but  from  a  circle  situated  at 
some  distance  within  it,  and  in  the  fully  expanded  state 
of  the  animal  extend  about  as  much  again  beyond  it. 

The  tentacular  circle  is  interrupted  at  four  nearly  regular 
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intervals ;  but  all  the  tentacles  are  situated  in  a  single  circle, 
and  never  form  tufted  groups  as  in  Lacemaria. 

Each  of  the  four  interruptions  in  the  continuity  of  the 
circle  of  tentacles  is  caused  by  a  single  tentacle  having  that 
at  each  side  of  it  arrested  in  its  development,  so  as  to 
present  under  the  lens  the  appearance  of  Kttle  conical  papiUae 
(PI.  V,  fig.  3,  fw),  while  the  developed  tentacle,  situated 
between  the  two  arrested  one8>  is  invariably  bent  over  the 
edge  of  the  cup  in  the  expanded  state  of  the  animal  (Bgs.  1,  3,) 
and  thus  renders  the  interruptions  in  the  circle  s^  more 
obvious.  Not  unfrequently,  other  interruptions  are  observed 
in  the  tentacular  circle,  caused  by  a  similar  abortion  of  one 
or  more  tentacles ;  but  these  are  less  regular  in  position^  and 
less  constant  in  occurrence,  than  those  just  described. 

In  the  centre  of  the  ond  disc  is  a  prominent  four-lobed 
mouth,  and  the  extremities  of  the  four  generative  bands  may 
be  seen  projecting  from  below  each  angle  of  the  mouth, 
and  distinctly  visible  through  the  disc,  by  the  greater  depth 
of  their  colour. 

The  peduncle  is  distinctly  annulated  both  in  the  extended 
and  contracted  state,  and  terminates  below  in  a  little  disc- 
like dilatation,  by  which  the  animal  fastens  itself  to  the 
rock ;  but  I  cannot  find  that  it  has  the  power  of  detaching 
itself  when  it  has  once  become  fixed. 

The  colour  of  C.  qfathiformis  is  a  brownish-red,  with  the 
stomach  and  generative  bands  conspicuous,  by  their  deeper 
colour,  through  the  semi-transparent  walls  of  the  body; 
while,  just  behind  the  bases  of  the  tentacles,  the  body  is 
marked  by  a  deep-brown  circle ;  and  four  paler  lines,  sepa- 
rated from  one  another  by  equal  intervals,  extend  backwards 
from  this  circle  to  the  summit  of  the  peduncle. 

It  was  a  very  firequent  thing  to  meet  with  two  individuals 
growing  from  a  single  basal  disc ;  but  this  I  believe  to  be  a 
case  of  simple  fusion  from  contiguity,  and  not  an  example  of 
gemmation  or  other  form  of  zooidal  multiplication. 

Carduella  cyathtformis  is  one  of  the  most  elegant  members 
of  our  littoral  fauna,  and  rarely  will  the  wanderer  along  the 
shore  at  low  tides  have  his  search  more  amply  rewarded  than 
by  the  capture  of  this  charming  little  zoophyte. 

Anatamy.^^A  transverse  section  (fig.  4)  made  about  the 
middle  of  the  body,  or  a  longitudinal  section  (fig.  3)  passing 
through  the  axis,  diows  an  outer  bell  or  umbrella  {a),  tra- 
versed in  its  axis  by  a  quadrilateral,  elongated  stomach  {b) .  In 
the  walls  of  this  stomach,  along  each  of  its  four  angles,  runs  a 
double  lobulated  band  (c),  which  projects  into  the  cavity  of 
the  stomach,  and  is  the  seat  of  the  ova  or  spermatozoa. 
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.  From  the  outer  side  of  the  walls  of  the  stomach  there  extend 
to  the  umbrella  eight  membranous  vertical  lamellse  (figs.  3^ 
4,  d) .  These  are  so  arranged^  that  from  each  of  the  angles  along 
which  one  of  the  four  generative  bands  runs  two  lamellae  are 
given  off^  and  thence  diverging  at  a  wide  angle^  are  attached 
by  their  outer  edges  to  the  inner  surface  of  the  umbrella, 
along  a  longitudinal  ridge  {e),  which  also  gives  attachment  to 
one  of  the  lamellas  of  the  neighbouring  pair.  There  are  thus 
four  of  these  ridges,  each  giving  attachment  to  two  lamellse, 
and  situated  alternately  with  the  four  angles  of  the 
stomach  to  which  the  opposite  edges  of  the  lamellse  are 
attached. 

The  result  of  this  arrangement  is  the  formation  of  eight 
spaces,  four  of  which  (/)  are  situated  externally,  while  the 
other  four  (y)  alternate  with  these  and  lie  internally. 

The  four  outer  spaces  are  closed  above,  and  their  roof  thus 
forms  the  oral  disc  (A)  of  the  animal;  while  the  four  inner  spaces 
are  open,  and  allow  a  needle  to  be  passed  down  along  the 
side  of  the  stomach  the  whole  way  as  far  as  the  peduncle. 

Each  of  the  four  ridges,  along  which  the  vertical  laminae 
are  attached  to  the  inner  edge  of  the  umbrella,  seems  to  be 
traversed  through  its  entire  length  by  a  canal.  They  are 
visible  in  the  living  animal  through  the  walls  of  the  umbrella, 
where  they  appear  as  four  pale-coloured  lines,  extending  sym- 
metrically from  the  summit  of  the  peduncle  as  far  as  the 
tentacular  circle. 

Running  along  the  bases  of  the  tentacles,  so  as  to  form  a 
continuous  circle  at  some  distance  within  the  margin  of  the 
disc,  is  a  deep  reddish-brown  line  (t),  which  I  have  no  hesi- 
tation in  viewing  as  a  circular  canal,  into  which  the  tubular 
tentacles  all  open. 

Upon  the  inner  surface  of  the  stomach  are  eight  longitu- 
dinal rows  of  tubular  appendages  (k),  two  rows  being  situated 
in  each  of  the  four  intervals  between  the  generative  bands. 
They  are  finely  ciliated  on  their  surface,  and  have  their  walls 
loaded  with  large  thread-cells. 

I  have  not  satisfactorily  made  out  the  structure  of  the 
peduncle;  but  it  seems  to  present  the  principal  parts  demon- 
strable in  the  body^  namely,  the  umbrell^  stomach,  and 
generative  bands,  compressed  into  a  smaller  space  and  less 
distinguishable  from  one  another. 

Round  the  margin  of  the  umbrella  runs  a  band  of  circular 
muscular  fibres  {I),  which  performs  the  office  of  a  sphincter 
in  closing  the  mouth  of  the  umbrella  during  the  contracted 
state  of  the  animal ;  while  other  fibres  radiate  in  the  oral 
disc,  where  they  may  be  seen  converging  from  the  circular 
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canal  at  the    base  of   the    tentacles  towards  the  central 
stomach. 

In  the  ova  (fig.  5)^  the  germinal  vesicle  and  germinal  spot 
are  distinct ;  and  the  spermatozoa  (fig.  6)  present  a  charac- 
teristic hydrozoal  form,  consisting  of  conicid  corpuscles^  with 
the  caudal  filament  attached  to  the  broad  end  of  the  cone. 

Homologies. — ^As  to  the  true  import  of  the  structure  now 
described,  it  will  be  easily  seen  that  we  have  in  it  a  genuine 
hydrozoal  trpe,  notwithstanding  a  certain  superficial  resem* 
blance  to  the  structure  of  the  Actinozoa.  The  point  which 
at  first  sight  seems  to  remove  it  most  widely  from  the 
Hydrozoa,  and  approximate  it  to  the  Actinozoa,  will  be  found 
in  the  presence  of  the  vertical  lameUae  which  connect  the 
stomach  with  the  outer  wall  of  the  animal.  A  little  atten- 
tion, however,  will  show  that  these  must  on  no  account  be 
confounded  with  the  radiating  lamellae  of  an  Actiniay  &om 
which  they  differ  entirely  in  their  arrangement  and  relations. 

The  axile  stomach  of  CardueUa  is  exactly  the  manubrium 
of  a  Medusa,  while  the  external  body-walls  correspond  to 
the  umbrella;  and  if  I  am  correct  in  my  interpretation  of 
the  appearances  which  lead  me  to  believe  in  the  existence  of 
longitudinal  and  circular  canals,  we  have  in  them  the  exact 
representatives  of  the  radiating  and  circular  canals  of  the 
gastro-vascular  system  of  a  Medusa. 

As  to  the  homology  of  the  oral  disc,  I  cannot  help  seeing 
in  this  muscular  membrane  the  representative  of  the  muscular 
velum  of  a  gymnophthalmic  Medusa,  which,  instead  of  being, 
as  in  the  Medusa,  tree  towards  the  axis  of  the  animal,  is  here 
united  to  the  stomach,  while  it  is  at  the  same  time  extended 
and  so  folded  into  plaits,  as  to  form  by  the  union  of  these 
plaits  alternately  to  the  stomach  within,  and  to  the  umbrella 
without,  the  four  pairs  of  vertical  lamellse ;  and  although 
what  we  know  of  the  development  of  the  velum  in' the  Medusa 
can  scarcely  be  said  to  give  any  direct  support  to  this  view, 
it  certainly  is  not  inconsistent  with  it. 

It  will  now  be  seen  that  it  is  with  the  ffymnophthalmic, 
rather  than  with  the  sieffanopfUhalmic  Medusa,  that  the 
affinities  of  CardueUa  are  to  be  sought.  We  have,  indeed, 
only  to  conceive  of  a  gymnophthalmic  Medusa,  with  its 
stomach  (manubrium)  united  to  the  umbrella  along  four 
equidistant  longitudinal  lines  through  the  medium  of  a  pecu- 
liarly plaited  vdum,  in  order  to  convert  it,  so  far  as  regards 
the  most  important  points  of  its  structure,  into  a  CardueUa. 
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On  the  Development  and  Structure  of  the  Diatom-valve. 

By  G.  C.  Wallich,  M.D.,  F.L.S. 

In  a  paper  recently  published  in  ^  The  Annals  and  Maga- 
zine of  Natural  History/  I  endeavoured  to  show  the  unfit- 
ness of  the  valves  of  the  Diatomacese  as  standard  tests  for 
microscopic  lenses^  and  based  my  objections  to  their 
employment  on  the  variable  character  of  the  markings  in 
different  individuals  of  the  same  species^  in  the  same  species 
under  varjdng  conditions  of  development^  and  in  the  same 
spteimen  under  different  methods  of  examination.  In  deal- 
ing with  this  subject^  I  purposely  selected  Pleurosiffma  angu- 
latum  and  P.  baUicum,  the  forms  most  frequently  referred  to^ 
without  assuming^  for  a  moment^  that  the  markings  of  these^ 
or  any  other  diatbms^  are  of  sufficient  importance^  in  a  bio- 
logical point  of  view^  to  entitle  them  to  interest ;  and  solely 
because  it  became  imperative  on  me,  whilst  condemning  tests 
hitherto  relied  on,  to  prove  that  some  of  those  most  constantly 
in  use,  and  in  the  delineation  and  description  of  which  the 
greatest  pains  has  been  taken  by  writers,  exhibit  characters 
irreconcilable  with  the  structure  usually  assigned  to  them. 

In  the  following  observations,  I  shall  principally  endeavour 
to  prove  that  growth  does  not  take  place  in  the  diatom  valve, 
after  its  primary  development ;  and  that  the  variation  observ- 
able in  the  size  and  markings  of  different  individuals  of  the 
same  species  is  not  only  consistent  with  this  view,  but 
naturally  follows  from  it. 

The  mere  discussion  as  to  whether  the  surface  of  a  valve 
exhibits  this  or  that  kind  of  markings,  so  long  as  no  higher 
purpose  is  in  view  than  the  production  of  certain  appearances 
under  the  microscope,  and  the  claim  of  superiority  for  the 
instrument  whereby  the  most  Protean  aspects  are  engendered, 
must  always  remain  barren  of  scientific  results.  For  we  are 
bound  not  only  to  see,  but  to  comprehend  the  relation  of  one 
portion  of  minute  structure  to  another,  before  we  are  in  a 
position  to  draw  serviceable  inferences  from  it.  It  is  well 
understood,  by  all  who  have  had  experience  in  microscopic 
manipulation,  that  great  caution  is  necessary  in  pronoimcing 
upon  the  precise  structure  of  an  object ;  and  that,  under 
imperfect  adjustments,  either  as  regards  the  object  or  the 
instrument,  an  indefinite  amount  of  variation  may  be  made 
apparent.  This  is  especially  the  case  under  the  employment 
of  the  higher  powers.  For,  although  the  definition  of  the 
entire  series  of  objectives,  manufactured  by  our  leading 
opticians,  may  be  said  to  be  equally  perfect,  a  variety  of 
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conditions  are  essential  to  secure  accuracy  of  observation,  and 
these  can  only  be  fulfilled  under  the  exercise  of  the  strictest 
vigilance  and  judgment. 

But  whilst  the  minute  structure  of  the  diatom-valve  may 
be  deemed  by  some  persons  unworthy  of  the  labour  that  has 
been  bestowed  upon  it,  it  is  indisputable  that  the  correct  ex- 
position of  that  structure  involves  a  question,  quite  as  impor- 
tant, perhaps,  as  any  we  have  to  encounter  in  the  whole  course 
of  vegetable  physiology ;  and  however  cynically  some  of  our 
intellectual  eagles  may  affect  to  treat  the  subject,  they  may 
rest  assured  that  no  little  honour  awaits  the  observer  who 
shall  place  the  laws  by  which  it  is  governed  in  an  intelligible 
light. 

Why,  let  me  ask,  does  one  organism  present  peculiarities 
in  the  arrangement  of  its  cell-wall  which  do  not  occur  in 
another  immediately  allied  to  it  ?  Why  do  we  find  organisms 
belonging  to  the  same  group,  formed  on  the  same  general 
plan,  surrounded  by  the  same  influences,  and  deriving 
nourishment  from  the  same  medium,  vary  so  remarkably  in 
the  disposition  of  one  of  their  elements,  in  which  we  should 
least  expect  to  meet  with  variability?  Thus,  amongst  the 
Diatomace^,  why  do  we  observe  such  differences  between  the 
arrangement  of  the  siliceous  particles  in  Triceratium  and 
Campy lodiseuSy  Campylodiscw  and  Pleuro9f{fma,OT  Pleurosigma 
and  Pinnularia,  and  so  on  with  the  remaining  genera  ?  As 
nothing  in  nature  is,  or  indeed  can  be,  fortuitous,  some  law 
must  operate  in  bringing  about  these  difierences.  Although 
as  yet  ignorant  of  the  nature  of  that  law,  there  is  no  reason 
whatever  why  we  should  remain  so.  Day  after  day  brings 
forth  fresh  facts,  in  elucidation  of  the  complicated  scheme  of 
creation ;  and  no  one  can  tell,  therefore,  how  great  a  length 
of  the  chain  of  knowledge  may  be  consolidated,  by  the  addi- 
tion of  a  link  snatched  from  objects  holding  no  higher  place 
in  the  scale  than  the  impretending  diatom. 

Other  more  startling  discoveries  have  been  effected,  and 
have  earned  for  the  discoverers  greater  ^clat ;  but  it  is 
doubtful  whether  any  have  surpassed  in  physiological  value 
Schwann  and  Schleiden's  enunciation  of  the  theory  of  cell- 
formation.  On  this  basis  the  study  of  the  entire  organic 
world  may  be  said  to  rest.  It  is  the  groundwork  of  our 
acquaintance  with  the  structure  of  every  living  thing,  from 
the  lowest  protophyte  up  to  man.  But  there  is  a  link,  yet 
beyond  that  point,  which  requires  to  be  filled  up  and  riveted. 
I  allude  to  the  law  that  presides  over  the  development  of  the 
cell- wall;  and  this,  I  conceive,  can  hardly  be  studied  more 
advantageously  than  amongst  the  Diatomaceae,  the  indestruct- 
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ible  nature  of  whioh^  coupled  with  their  extreme  trans- 
parency  and  the  already  understood  chemical  relations  of 
their  siliceous  element^  renders  them  so  well  fitted  for  the 
inquiry. 

It  is  admitted  on  all  sides  that  the  rules  by  which  species 
have  heretofore  been  established  demand  material  modifica- 
tion. Amongst  the  Diatomaceae^  a  line^  a  dot^  a  minute  spine^ 
or  a  yariation  in  size  or  outline^  amounting^  relatively  speak- 
ings to  nothing  more  than  we  see  occurring  amongst  indi- 
viduals of  the  same  species  of  every  animal  and  plant  in 
nature^  has  been  accepted^  by  some  observers  as  of  sufficient 
moment  to  constitute  a  specific  character.  Almost  every 
microBCopist  has  fallen  more  or  less  into  this  error.  But  it  is 
by  no  means  an  error  confined  to  one  class  of  observers ;  for 
entomolc^stS;  botanists^  and  conchologists  are  in  exactly 
the  same  predicament.  So  that  our  knowledge  of  the  minute 
Fauna  of  the  globe^  after  all^  is  but  in  the  same  state  as  that 
of  other  branches  of  natural  history^  making  due  allowance 
for  the  multiplied  difficulties  by  wluch  microscopic  investi- 
gation is  specially  beset. 

Now^  in  the  case  of  the  Diatomacese^  the  leading  generic 
characters  are  taken  from  the  configuration  of  the  siliceous 
valve.  The  sooner^  therefore^  that  we  gain  such  an  insight 
into  the  law  which  regulates  the  deposit  of  the  silex^  as  shall 
enable  us  to  judge  how  far  the  differences  of  configuration 
may  be  dependent  on  chemical  or  molecular  forces,  and  how 
far  on  the  inherent  property  of  the  organisms  themselves,  the 
sooner  shall  we  have  it  in  our  power  to  establish  a  natural 
classification,  and  to  simplify,  by  rendering  determinate,  the 
methods  of  investigation. 

We  have  before  us  the  phenomenon  of  a  mineral,  elimi- 
nated or  secreted  by  what  we  are  pleased  to  denominate  a 
simple  cell,  in  a  state  of  the  utmost  purity,  and  assuming 
definite  forms,  which  may  be  said  to  hold  an  intermediate 
position  between  crystallization  and  simple  molecular  aggre- 
gation.  We  know  the  fact,  but  as  yet  we  know  absolutely 
nothing  of  the  causes  producing  it.  Surely  then  the  investi- 
gation of  such  a  problem  is  worthy  of  the  best  efforts  of  the 
microscopist ;  and  from  this  point  of  view,  even  the  ^'  dof' 
may  exercise  a  world  of  significance. 

But  whilst  it  is  necessary  that  we  shoxdd  possess  a  clear 
idea  of  the  structure  of  the  siliceous  wall  of  the  diatom,  it  is 
by  no  means  essential  that  we  should  have  at  our  finger  ends 
the  precise  nature  of  the  surface  in  the  more  minute  and 
subtle  forms,  or  indeed  in  any  save  those  that  are  typical 
and  most  easily  revealed.     If  analogy  means,  anjrthing  at  all, 
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it  surely  autliorisefl  us  to  accept  as  most  closely  allied  in 
structure  those  forms  which,  by  universal  consent,  have  been 
arranged  side  by  side.  We  are  sure  to  meet  with  stronger 
and  more  reliable  analogies  amongst  the  several  species  of 
the  same  genus^  than  amongst  those  of  distinct  genera.  The 
statement  of  the  one  fact  is  but  a  statement  of  the  other. 
And,  for  this  reason,  it  is  obvious  that,  in  microscopic  inves- 
tigation,  we  are  warranted  in  resorting  to  the  most  strongly 
marked  and  most  readily  observed  species  of  a  e^enus,  when 
we  attempt  to  draw  general  conclusions  regardLg  it^  orga- 
nization. 

I  allude  just  now  more  particularly  to  the  genus  Pleuro^ 
sigmd,  of  which  a  species,  P.  angulatum,  has  been  handed 
down  from  writer  to  writer,  both  in  Great  Britain  and  abroad, 
as  the  one,  par  excellence ,  presenting  us  with  typical  struc- 
ture. That  it  does  exhibit  structure  identical  in  every  essen- 
tial particular  with  that  observable  in  the  rest  of  the  species 
of  that  genus  is  undeniable.  But,  although  by  no  means  a 
difficult  object  for  a  quarter-inch  lens  of  good  construction, 
the  markings  on  its  valves  are  much  more  minute  and 
delicate  than  is  the  case  with  other  species ;  and  accordingly 
the  risk  of  misinterpretation,  when  it  is  viewed  under  higher 
powers,  is  necessarily  augmented.  I  shall  therefore  select 
two  other  forms  as  typical  of  the  rhomboidal  and  quadran- 
gular structure,  in  which  the  characters  can  be  made  palpable 
both  more  easily  and  more  distinctly. 

Before  entering,  however,  on  a  description  of  the  structure 
in  Pleurorigmay  I  would  briefly  point  out  the  manner  in 
which  it  appears  to  me  the  Diatomaceous  frustule  is 
developed ;  and  to  what  extent  the  variations  of  conditions,  to 
which  it  is  subject  during  such  development,  seem  likely  to 
affect  the  siliceous  deposit. 

In  the  first  place  I  would  mention,  that  there  is  no  evidence 
of  growth  proceeding  continuously  in  the  diatom-valve — ^if 
by  growth  be  meant  the  increase  and  extension  of  the  entire 
structure  in  every  direction,  as  occurs  in  the  higher  orders  of 
the  vegetable  kingdom.  Some  writers  have  endeavoured  to 
account  for  the  variable  character  of  the  striation  in  certain 
species,  by.  asserting  that,  although  the  number  of  striae  in  a 
minute  fractional  part  of  an  inch  is  subject  to  considerable 
variation,  the  total  number  of  strise  on  the  valves  of  all  indi- 
viduals of  the  same  species  or  varieties  is  not  liable  to  the 
like  amount  of  deviation.  In  other  words,  they  consider 
that  the  siHceous  valve  is  capable  of  continuous  growth ;  and 
that,  whilst  no  fresh  strise  are  added  to  the  valve,  the  distance 
between  the  several  striae  may  be  augmented.      Others  again 
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modify  this  view  by  supposing  that  an  addition  may  take 
place  to  the  actual  number  of  the  striae. 

Now,  whibt  I  fully  admit  the  correctness  of  the  first  of 
these  premises, — ^namely,  that  whilst  the  total  number  of 
strise  on  a  valve  is  nearly  uniform  in  all  the  individuals  of  a 
given  species  orvariety,  the  number  of  striae  upon  the  fractional 
part  of  the  valve  admits  of  very  great  variation, — ^I  dissent 
entirely  from  the  opinion  that  the  number  of  the  strise  in  a 
fractional  part  of  a  valve  is  capable  of  modification,  either 
by  the  extension  of  the  valve  through  growth,  the  total 
number  of  the  strise  remaining  the  same,  or  by  additional 
8tri»  being  produced  within  the  limits  already  attained. 

The  fact  is,  that  the  variation  in  the  size  of  the  valve  and 
the  number  of  its  strise  proceeds,  pari  passu,  during  the 
progress  of  division,  but  not  subsequently.  Growth  may 
take  place  to  the  extent  of  fresh  siliceous  matter  being 
secreted  along  the  margins  of  the  valve,  its  depth  being 
thereby  somewhat  augmented ;  but  it  is  highly  probable,  for 
reasons  which  shall  immediately  be  adduced,  that  the  con- 
necting zone,  by  which  the  young  valve  is  protected  during 
its  secretion  and  consolidation,  determines  the  limit  of  the 
dimensions  to  be  attained  by  it ;  and  although  the  young 
valve  may  still  have  to  undergo  a  certain  d^ree  of  consor 
lidation,  the  whole  of  the  characters,  as  we  observe  them 
under  the  microscope,  are  indelibly  and  unalterably  impressed 
upon  it,  either  before  or  almost  immediately  after  its  libe- 
ration. In  like  manner,  the  two  rings  of  the  connecting 
zone  grow  lengthwise  by  secretion  of  fr^h  siliceous  matter  at 
one  of  their  margins  only — as  was  shown  by  me  in  a  former 
communication  to  the  'Microscopical  Journal'  (vol.  vi,  p. 
224) — ^and  they  are  thus  enabled  to  slide  out,  one  from  the 
other,  telescope  fashion,  and  to  accommodate  themselves  to 
the  increase  of  their  contents  during  division.  '  The  last 
feature  is  strikingly  manifest  in  such  genera  as  Biddulphia, 
Amphitetras,  Isthmia,  Grammatophora,  aud  others. 

1  believe  I  am  quite  correct  in  stating  that  it  very  rarely, 
if  ever,  happens  that  an  imperfectly  developed — ^that  is,  an 
immature — valve  is  found  associated  with  one  of  the  parent 
valves  from  which  it  was  derived,  after  the  separation  of  the 
parent  connecting  zone;  whereas  we  constantly  meet  with 
such  a  combination  prior  to  that  event.  In  the  next  place, 
whensoever  we  find,  through  the  evidence  of  .the  still  per- 
sistent connecting  zone,  that  a  young  valve  has  but  recently 
been  perfected,  its  structure  presents  no  peculiarity  whereby 
it  can  be  pronounced  to  differ  from  the  parent  valve  with 
which  it  is  associated.  We  frequently  meet  with  frustules, 
furnishing  incontestable  evidence  of  recent  division'  having 
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taken  place,  as  just  stated,  equalling  in  dimensionB  the  largest 
specimens  of  the  species  to  which  they  belong.  And,  lastly, 
we  never  meet  with  such  differences  in  size  and  markings  as 
would,  of  necessity,  result,  did  growth  continue  in  the 
terminal  parent  valves  of  an  elongated  filamentous  species ; 
whilst  the  central  or  most  recently  produced  valves  exhibit 
only  the  size  and  markings  attained  by  the  parent  valve  at 
the  period  at  which  the  first  occurrence  of  division  intervened. 

A  further  and  most  remarkable  confirmation  of  the  view, 
that  growth  does  not  take  place  in  the  valve  after  its  libera- 
tion from  the  parent  connecting  zone,  is,  I  submit,  derived 
from  .an  abnormal  form  of  TricertUium  favus,  a  figure  and 
description  of  which  are  given  by  Mr.  Brightwell,  in  the 
*  Quarterly  Journal  of  Microscopicid  Science,'  vol.  i,  p.  246.  In 
this  specimen,  an  oblong  portion,  equal  in  extent  to  about  one 
third  of  the  entire  valvular  surface,  is  cleft  out,  as  it  were, 
from  one  of  the  angles.     It  is  evident  that,  fit)m  whatsoever 
cause  this  configuration  occurred,  that  cause  must  have  taken 
effect  whilst  the  valve  was  still  in  the  plastic  condition,  to 
which  reference  has  been  made;   for  the  cleft   margin  is 
fringed  by  a  regular  series  of  quadrangular  cellules,  such  as 
we  frequently  observe  along  the  inflect^  edge  of  the  valve  in 
the  species  under  notice.     As  the  specimen  must  have  been 
subject  to  the  action  of  acid  or  heat,  before  its  intimate  struc- 
ture could  have  been  examined  and  figured,  it  is  equally 
evident  that  the  valve  had  attained  its  mature  and  perfected 
condition.     It  should  be  borne  in  mind  that  the  valve  is  of 
normal  outline  and  configuration  on  the  remaining  surface. 
There  is  no  projection  from  the  sides  or  angles,  indicating 
that  the  object  to  which  the  abnormal  development  was  due 
had  taken  effect  after  the  complete  valve  had  been  deposited ; 
but,  on  the  contrary,  it  is  clear  that  such  object  must  have 
presented  an  obstacle  to  the  complete  development  of  the 
valve  whilst  it   was  retained  within  its  parent  connecting 
zone.     From  the  shape  of  the  emarginate  portion,  it  would 
appear  to  have  been  produced  by  growth  taking  place  around 
some  substance,  such  as  a  calcareous  or   siliceous  spicule. 
From  its  not  having  been  retained  in  situ,  we  may  infer — 
either  that,  being  siliceous,  it  had  broken  its  way  out  at  the 
deficient  angle ;  or,  being  calcareous,  that  it  had  been  dissolved 
during  the  operation  of  cleaning  by  acid.    It  is  hardly  possible 
to  conceive  that  an  object  could  pierce  the  already  perfected 
and  consolidated  diatom- valve.     But,  supposing  that  possible, 
it  is  certain  that  fracture  must  have  resulted,  or  that  an 
extent  of  valvular  surface  must  have  been  displaced  of  equal 
bulk  to  the  emarginate  space. 

It  may  be  asked,  then,  to  what  cause  are  we  to  attribute  the 
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Taanation  in  dimensions  that  occurs  so  frequently  ?  If  not 
to  growth,  in  the  ordinary  sense,  to  what  other  cause  ?  It  is 
attributable,  in  the  first  place,  to  increased  or  dimimshed 
supply  of  nutrition  to  which  the  species  happens  to  be  subject; 
acting  by  the  production  of  differences  between  the  parent 
and  tike  young  valve,  wholly  inappreciable  to  our  vision,  not«- 
withstanding  all  our  appearances,  but  yet  quite  capable  of 
effecting  the  variation  in  question,  through  the  intervention 
of  a  multitude  of  individuals.  In  strict  truth,  no  two  valves 
of  the  same  frustule  can  be  of  the  same  size  ;  for  the  new 
valves,  being  formed  within  the  connecting  zones  of  the  parent 
frustule,  must  be  smaller  than  these^  In  answer  to  this  it 
may  be  urged  that,  in  the  usual  course  of  growth,  they  reach 
the  dimensions  of  the  parent  valve.  But  unless  we  are  pre* 
pared  to  admit  that  the  latter  obligingly  cease  ^wing  for  a 
time,  to  permit  of  the  requisite  uniformity  m  size  being 
attained,  it  will  be  seen  that  this  objection*  is  invalid.  The 
difference  in  the  two  valves  arising  from  the  last-mentioned 
cause,  however  infinitessimal  it  may  appear  in  the  case  of  the 
individual,  becomes,  nevertheless,  all-powerful  when  operating 
through  vast  successions  of  individuals ;  and  is,  therefore,  of 
itself  sufScient  to  account  for  the  variations  we  witness. 

The  main  source  of  difference,  however,  in  the  size  of  the 
valves  of  any  given  species  is  derived  from  the  peculiar 
idiosyncrasy  of  the  sporangial  frustule.  The  large  dimensions 
that  frustule  attains  in  many  cases  is  well  known.  And, 
although  the  precise  history  of  the  produce  of  the  sporangial 
cell  stiU  remains  doubtful,  there  is,  I  believe,  quite  sufficient 
evidence  forthcoming  to  show  that  the  prevailing  opinion,  as 
to  the  great  variation  in  dimensions  of  the  new  brood,  is  quite 
correct.  If  we  bear  in  mind  the  vicissitudes  of  climate  and 
locality  to  which  the  sporangial  cell  may,  under  certain  cir- 
cumstances, be  subjected,  we  can  readily  understand,  more- 
over, how  increased  or  diminished  sources  of  nutritive  matter, 
dependent  on  those  vicissitudes,  may  affect  the  produce  of 
that  cell  towards  either  extreme. 

In  Isthmia,  a  genus  offering  remarkable  facilities  for  the 
detection  of  differences  between  the  size  of  the  old  and  the 
new  valves  of  the  frustules,  after  careful  and  oft-repeated 
examination,  I  have  been  quite  unable  to  detect  any  differ- 
ences independent  of  the  causes  associated  with  the  connecting 
zone  to  which  reference  has  already  been  made.  In  this  genus 
and  in  Biddtdphia,  the  overlapping  of  the  two  rings  of  the 
connecting  zones  is  more  strikinglv  manifest,  perhaps,  than 
in  any  other  forms,  and  the  entire  frustules  are  often  of  such 
magnitude  as  to  enable  us  clearly  to  distinguish  the  contrast. 
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in  internal  area,  of  the  two  valves,  arising  from  this  sonrce. 
In  Isthmia,  we  also  sometimes  observe  great  variation  as  to 
length  and  breadth  of  frustules  growing  upon  the  same  object. 
But  it  will  be  found  that  these  marked  differences  do  not 
occur  in  the  same  filament,  but  on  separate  ones ;  and  that 
the  primary  frustule,  or  rather  that  valve  of  it  by  which 
epiphytic  adhesion  was  first  secured,  frequently  does  not 
exceed  in  size  the  smallest  of  any  of  the  other  neighbouring 
terminal  frustules. 

After  similarly  extended  observation  of  the  compressed 
filamentous  genera,  I  have  never  found  any  ground  to  alter 
my  views  respecting  the  determinate  period  during  which 
the  siliceous  value  may  be  said  to  increase;  and,  as  an 
example  in  point,  and  one  which,  for  several  reasons,  is 
amongst  those  best  fitted  to  test  its  correctness,  I  would 
mention  having  carefrdly  measured,  by  means  of  Ross's  screw 
micrometer,  frustules  of  the  three  species  of  Rhabdonema, 
at  intervals,  in  filaments  numbering  as  many  as  a  hundred 
individuals,  without  the  discovery  of  any  difference  in  the 
length  of  the  valves  of  sufficient  magnitude  to  be  referable  to 
any  other  cause.  When  it  is  recollected  that,  in  this  genus,  the 
frustules  are  annulate,  and  the  entire  structure  would  appear 
specially  liable  to  variation  in  size,  from  the  repetitive  process 
alternating,  as  it  were,  with  the  extension  of  the  frustulc 
through  the  deposition  of  the  annulate  portions,  it  will  be 
admitted  that  a  more  satisfactory  test  genus  could  not  have 
been  selected.  I  would  add,  for  the  guidance  of  those  who 
may  desire  to  repeat  these  measurements,  that  a  source  of 
fallacy  exists  which  must  be  carefully  guarded  against; 
namely,  the  change  of  apparent  size  depending  on  the  struc- 
ture under  examination  not  being  placed  perfectly  flat  upon 
the  surface  of  the  slide.  A  very  little  management  will, 
however,  suffice  to  ensure  the  proper  position. 

As  regards  the  cell-contents,  and  the  gelatinous  envelope 
by  which  the  whole  of  the  Biatomacese  are,  in  a  greater  or 
lesser  degree,  surroimded,  growth  goes  on,  in  all  probability, 
indefinitely.  The  present  observations  must  be  understood 
to  apply,  exclusively,  to  the  siliceous  valve  of  these  organisms; 
and  are  offered  with  a  view  to  prove  that  the  specific  markings 
of  any  given  form  are  definitely  impressed  upon  it,  either  at 
the  period  when  division  is  completed,  or  almost  immediately 
afterwards ;  and  that  whatever  may  be  the  normal  shape  of 
these  markings — that  is  to  say,  their  primary  form  in  the 
young  valve — ^being  disposed  in  a  determinate  order  with 
relation  to  each  other,  and  to  the  boundaries  of  the  frustule, 
their  ultimate  configuration  is  determined,  in  a  principal 
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degree^  by  the  form  of  tlie  frustale^  and  by  the  direction  in 
which  that  form  exercises  a  constrictive  force,  whilst  the 
siliceous  material  of  its  valves  is  still  in  a  plastic  condition. 

If  we  admit  this  proposition,  we  cannot  fail  to  comprehend 
how  materially  the  nature  of  valvular  markings  may  be  modi- 
fied by  any  variation  in  the  ccHidition  to  which  the  parent 
firustide  may  be  exposed  during  the  period  of  division ;  and 
we  at  once  recognise  the  futility  of  drawing  specific  characters 
firom  the  mere  numerical  estimate  of  strise  within  certain 
limits,  or,  indeed,  firom  any  structural  peculiarities  apart 
firom  such  as  are  constant. 

Much  of  the  confiision  that  exists  with  regards  to  the 
"  striation'^  or  ^'lineation"  of  the  Diatomace»  arises,  I  con- 
ceive, firom  the  vague  manner  in  which  these  terms  are 
employed  to  indicate  difierent  portions  of  the  valvular  struc- 
ture. Thus,  in  Pleurosiffma,  the  terms  are  used,  by  some 
writers,  to  indicate  the  lines  presented  to  the  eye  by  the 
coalescence  of  the  several  series  of  intra-linear  spaces ;  whilst, 
by  others,  they  are  intended  to  denote  the  lines  formed  by 
the  boundaries  of  those  spaces.  This  last  is  certainly  the 
correct  view ;  and  it  is  borne  out  by  the  circumstance  that 
the  outline  and  peculiarities  of  the  intra-linear  spaces  are 
determined,  as  shall  presently  be  shown,  by  the  inherent 
order  of  the  lineation,  and  not  the  lineation  by  the  inherent 
development  of  the  spaces. 

In  the  '  Synopsis  of  British  Diatomacese,^  the  valve  of 
Pleurosiffma  is  stated  as  being  "  striated ;  striae  resolvable 
into  dots,  which  are  firequently  hexagonal.^^  Other  writers 
are  also  in  the  habit  of  alluding  to  ^^strise  composed  of 
dots.^'  From  this  definition  it  is  impossible  to  gather 
whether  the  lines  we  observe  crossing  each  other  at  certain 
angles  are  indicated,  or  the  spaces  bounded  bv  the  intersec- 
tions of  those  lines.  In  reckoning  the  number  of  lines  in 
the  One-thousandth  part  of  an  inch,  the  measurements  are 
evidently  derived  firom  the  first  of  these  points ;  whereas  it 
is  undeniaUe  that  the  so-called  ''dots"  occupy  the  intra- 
linear  spaces.  The  number  of  ''  dots,"  and  the  number  of 
"strife,"  therefore,  can  never  tally;  and,  for  a  similar 
reason,  it  involves  a  contradiction  to  say  that  the  "  striae  are 
resolvable  into  dots."  It  remains  stUl  a  point  of  dispute 
whether  the  intra-linear  spaces  are  depressions  or  eleva- 
tions. It  is  not  improbable  that  they  are  elevations  in  some 
species,  and  depressions  in  others.  Fortunately,  however, 
the  solution  of  the  question  is  a  matter  of  no  great  moment 
for  purposes  of  classification;  and  it  becomes  of  still  less 
importance  when  we  bear  in  mind,  that  as  a  valve  happens 


1S8  Wallich^  on  the  Diaiam-vahe. 

to  be  viewed  in  one  or  other  of  its  aspects^  so  muBt  the 
appearance  of  elevations  or  depressions  vary.  At  present^  it 
is  only  in  some  of  the  more  boldly- marked  species  that  we 
can  decidedly  pronounce  which  suriace  of  a  valve  is  directed 
towards  the  observer.  On  this  account  I  have  adopted  the 
use  of  the  somewhat  vague  term^  "  intra-linear  **  spaces^  to 
designate  those  portions  in  which  the  appearances  of  eleva- 
tions or  depressions  occur^  leaving  the  peculiar  nature  of 
such  spaces  to  be  dealt  with  in  each  separate  case. 

If  we  examine  the  valve  of  any  of  the  most  boldly- 
marked  species  belonging  to  the  Naviculoid  group  of  dia- 
toms^ as^  for  example^  Pinimlaria  distans,  aljrina,  or  lata,  we 
meet  with  what  I  conceive  to  be  the  simplest  form  of  linea- 
tiouj  namely^  a  series  of  narrow^  elongated^  depressed 
''cost®/' — as  they  are  very  inappropriately  termed, — ar- 
ranged in  transverse  order  on  the  surface  of  the  valve,  and 
rendered  remarkably  distinct  by  their  superior  degree  of 
translucence,  and  the  contrast  they  present  in  refractive 
power  with  the  adjacent  parts.  Neither  the  depressed 
''costse'^  nor  the  intra-costal  spaces  exhibit  any  trace  of 
i^ndary  markings.  In  proof  of  the  '.'cos^"  being 
depressions,  it  may  be  mentioned  that,  whilst  the  median 
line  and  nodule  and  the  entire  margin  of  the  valves  exhibit 
one  uniform  colour,  usually  a  pale  rose  pink,  the  ''  costse  '^ 
partake  of  the  faint-blue  tint  observable  in  the  surrounding 
field  of  vision ;  and  lastly,  that,  in  accidentaUy  fractured 
valves,  the  intra-costal  spaces  are  left  more  or  less  entire, 
like  the  teeth  of  a  comb,  attached  to  the  median  portion  of 
the  valve,  which  is  precisely  the  opposite  of  what  would 
occur  did  the  intra-costal  bars  constitute  the  thinnest  por- 
tions of  the  valve,  whilst  the  costse  are  the  thickest. 

In  the  genus  NavictUa,  we  find  this  kind  of  structure 
modified,  but  in  a  slight  degree ;  and  this,  it  appears  to  me, 
has  not  been  clearly  shown  heretofore,  inasmuch  as  the  very 
term  ''  striae,"  which  is  specially  employed  to  indicate  the 
structure,  at  once  suggests  the  idea  of  projecting  lines,  or 
bands  minutely  scored  across,  at  intervals;  whereas  the 
diflerence  between  the  markings  in  Pinimlaria  and  Navicida 
consists  only  in  the  depressed  spaces  in  the  latter  genus 
being  so  minute  as  to  admit  of  their  arrangement,  at  inter- 
vals, in  linear  series  across  the  valve,  and  thus  appearing  as 
unbroken  lines  under  the  lower  powers  of  the  microscope. 
In  this  instance,  the  definition,  "resolvable  into  circular 
dots,"  is  strictly  accurate. 

In  the  monstrosity  which  has  been  dignified  with  the 
name  of  "  SurireUa  craticula"  we  at  times  meet  with  the 
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Btriaiion  of  Navicula,  and  the  canalicnlate  structure  of 
Surirella,  associated  on  distinct  portions  of  the  same  valve. 
In  a  specimen  in  my  possession^  firom  Bengal^  and  a  similar 
one  from  the  Channel  Islands^  the  central  third  of  the  valve 
is  distinctly  striated,  whereas  the  two  outer  thirds  exhibit 
the  canaliculate  chaiacter,  in  xespect  of  which  this. form  has 
been  referred  to  Suriretla.  In  vol.  ii,  p.  97,  of  the  '  Journal 
of  the  Microscopical  Society/  Professor  Gregory  has  described 
a  similar  form  as  occurring  in  the  '^MuU  deposit/'  and 
allttdes  to  the  so-called  " canaliculi'^  being  ''bars.''  Under 
my  view  of  the  structure  in  Pinnularia,  to  which  genus  the 
diatom  in  question  bears  much  closer  resemblance  than  to 
SurireUa,  the  spaces  between  the  bars  are  the  analogues  of 
the  ^^coete,"  whilst  the  bars  constitute  the  intra-costal 
spaces.  I  would  here  beg  leave  to  state  that,  in  retaining 
the  term  '^  costae,"  as  ordinarily  applied,  which  is  much  more 
applicable  to  the  intra-costal  spaces  than  to  the  parts  which 
have  hitherto  received  it,  I  am  guided  solely  by  the  desire  of 
avoiding  inconvenience  invariably  attendant  on  changes  of 
the  kind. 

In  Plewrorigmay  on  the  other  hand,  the  intra-linear  spaces 
constitute  the  strongest  portions  of  the  valvular  plate.  In 
P.  forfno9um  there  exists  good  evidence  to  prove  that  the 
intra-linear  spaces  are  occupied  by  elevated  rhomboidal 
papillse,  which  present  facetted  sunaces;  whereas  in  P. 
Baliicum,  instead  of  rhomboidal  elevations,  we  have  four- 
sided  flattened  pyramids,  presenting,  as  in  the  former  case, 
four  sets  of  lines,  of  which  those  bounding  the  spaces,  and 
not  those  crossing  them,  are  the  predominant  ones. 

Again,  taking  into  consideration  the  secondarv  internal 
valvular  plate,  the  existence  of  which  is  constantly  seen  in 
some  species,  it  is  not  improbable  that  such  a  structure  may 
occur  throughout  the  whole  family,  although  incapable  of 
separation  in  most  examples.  From  the  modified  impress  of 
the  markings  of  the  external  plate  found  upon  that  beneath 
it — as,  for  example,  in  Coccancis — it  is  clear  that,  to  a 
certain  extent  at  all  events,  the  markings  of  the  external 
surfeice  of  the  primary  plate  are  traceable  on  its  internal 
aspect.  Much  additional  evidence  must,  however,  be  forth- 
coming, before  this  question  can  be  satis&ctorily  settled. 

A  good  deal  of  misconception  has  arisen  from  the  sup- 
posed analogy  between  the  markings  in  Tricerativm,  in  which 
hexagonal  structure  really  occurs,  and  those  in  Pleurosigma, 
in  which  the  appearance  of  hexagonal  ceUulation  is  only 
observable  under  deceptive  instrumental  ac^ustments.  In 
the  one  case,  the  hexagonal  spaces  constitute  the  thinnest 
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portion  of  the  valve^  and  fracture  takes  place  through  their 
centres ;  whitet  in  Pleurosiffma,  the  intra-linear  spaces^  which 
are  held^  but  erroneously^  to  be  equivalent  to  the  hexagonal 
spots^  constitute  the  strongest  portion  of  the  valye^  and 
fracture  never  takes  place  through  them^  save  when  undue 
force  happens  to  be  employed.  That  the  error  in  this  case 
originates  in  a  misconceived  analogy^  is  evident  from  the 
subjoined  quotation: — ''The  valve  is  thinner  and  weaker  at 
the  parts  occupied  by  the  dots ;  so  that  the  line  of  fracture 
corresponds  to  these  parts."  And  again — "In  those 
(Pleurosigmas)  requiring  the  use  of  oblique  light  and  stops^ 
the  line  of  fracture  also  corresponds  to  the  rows  of  dots^ 
provided  the  light  is  equally  oblique  on  all  sides;  and  the 
same  appearances  are  presented  by  the  dots  in  both  cases^ 
beginning  with  those  in  which  they  are  large  (as  Isthmia),  to 
those  of  moderate  size  (as  in.t]ie  species  of  Cosdnodiscus) , 
down  to  those  in  which  they  are  extremely. minute  (as  in 
Gyrosifftna,  &c.) .  Moreover^  analogy  affords  us  very  strong 
confirmatory  ground;  for  the  Diatomaceae  form  a  very 
natural  family^  and  if  the  dots  are  depressions  in  some 
genera^  we  might  expect  them  to  be  so  in  others.  Had 
these  dots  (in  Gyrosigma)  represented  elevations^  the  valve 
would  have  been  stronger  at  those  points."  ('  Micrographic 
Dict.,^  new  ed.,  p.  84.) 

If  we  take  into  consideration  the  outline  of  the  more 
marked  discoidal  forms^  for  instance^  Triceratium  and  Cosci- 
nodiscfis,  and  contrast  it  with  that  of  the  Naviculoid  group^ 
such  as  NavictUa  or  Pleurosiffma,  it  appears  to  me  that  we 
might  naturally  expect  to  find  the  markings  in  the  two  types 
exhibiting  some  distinct  relation  to  the  outline.  Now^  in  the 
genera  which  exhibit  the  honeycomb  structure— that  is,  where 
we  find  the  appearance  of  a  number  of  little  hollow  cylinders, 
of  considerable  relative  depth,  and  open  outwardly  in  so  far 
as  the  siliceous  wall  is  concerned — ^the  conversion  of  elemen- 
tary circular  cavities  into  hexagons  is  exactly  what  would 
result  tram  pressure  exerted  equally  in  every  direction.  In  a 
small  but  well-marked  species  of  CoscinodisoM,  C.  nitidus, 
Greg.,  the  markings  are  always  circular,  the  distance  between 
them  being  too  great  to  admit  of  their  shape  being  modified 
by  the  pressure  of  each  cellule  upon  those  adjoining  it.  The 
same  holds  good  of  a  small  TViceratium,  closely  allied  to  Mr. 
Brightwell's  T.  punctatum. 

In  Isthmia  we  meet  with  shallow  cellules,  or  rather  depres- 
sions, varying  in  different  frustules,  in  different  gatherings, 
and  in  different  parts  of  the  same  valve,  from  irregular  circles, 
to  irregular  hexagons,  parallelograms,  and  pentagons,  accord- 
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ing  as  they  are  situated  on  plane  or  curved  portions  of  the 
valve;  thus  proving  most  clearly,  that  the  figure  of  the  cel- 
lules is  modified,  as  1  have  asserted,  by  the  configuration  of 
the  entire  firustule. 

Advancing  from  the  discoidal  group,  presenting  haxagonal 
cellulation,  we  are  gradually  led,  first  through  Campylodiscus, 
and  then  Surirella,  to  the  Naviculoid  group,  exhibiting  what 
is  called  '^  stiiation/^ 

In  Campylodiscus  criirosua  we  meet  with  circular  or  sub- 
circular  markings.  In  C.  Hocfgsaniif  the  circular  and  the 
canaliculate  are  comlnned,  or  rather  occur  at  definite  portions 
of  the  valvular  surface;  the  canaliculi  being  arrayed  con- 
formably to  the  curvature  of  the  valve.  This  last  feature  is 
to  be  seen  still  more  markedly  in  C.  spiralis,  whilst  in 
Surirella  fastuosa  we  have  the  connecting  bond  between 
Campylodiscus  and  the  Naviculoid  forms;  specimens  of 
C.fastfiosa,  from  the  Channel  Islands,  presenting  a  distinct 
flexure  at  right  angles  to  the  true  axis  of  the  valve,  as  in  the 
last-named  genus. 

Although  our  knowledge  of  the  precise  share  taken  in  the 
secretion  of  the  siliceous  valve,  by  the  primordial  utricle,  is 
lamentably  deficient,  certain  facts  crop  out,  here  and  there, 
which  it  may  be  well  to  record  under  one  head,  with  a  view 
to  facilitate  further  inquiry.  We  know,  for  instance,  that  the 
frnstules  of  the  Diatomace8e,like  the  fronds  of  the  Desmidiacese 
are  encased  in  a  gelatinous  layer  or  envelope.  In  some 
genera,  this  envelope  is  highly  developed;  in  others  it  is  not 
so.  But  from  the  invarible  obscurity  of  the  markings  upon 
all,  until  the  siliceous  surface  is  cleaned  by  the  application  of 
acids  or  heat,  it  is  certain  that  such  envelope  exists  indis- 
criminately in  the  whole  tribe.  Judging,  therefore,  from  the 
impermeable  character  of  the  siliceous  wall,  it  is  highly 
probable  that  the  gelatinous  stratum  is  secreted  by  the  pri- 
mordial utricle,  tlurough  the  marginal  aperture  of  the  valve, 
much  in  the  same  way  as  the  epiderm  of  the  molluscous 
shell  is  secreted  at  the  margin  of  the  mantle.  Like  the 
latter,  moreover,  it  is  probably  intended  as  a  protection  to 
the  subjacent  structure.  Of  its  highly  elastic  nature  we  have 
ample  proof,  as  was  shown  in  a  paper  communicated  by  me 
to  this  Society  a  short  time  ago.  We  can  hardly  doubt  its 
vitality,  therefore;  and  we  are  thus  frimished  with  presumptive 
evidence  that  th^  invisibility  of  the  motile  filaments,  whose 
existence  I  endeavoured  to  demonstrate  inferentially,  is  due 
to  the  same  cause  that  enables  this  gelatinous  stratum  to  defy 
our  optical  appliances. 

Another  element  of  difficulty  in  the  resolution  of  valvular 
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structure  consiBts  in  a  portion  of  the  connecting  zone  being 
sometimes  projected  under  the  surface  of  the  valve^  and  faintly 
impressed  with  its  markings^  as  we  find  to  be  the  case  in 
Epithemia  gibba,  Stauroneis  pukhella,  and  Nitzschia  specta- 
biHs.  In  Stauroneis  pulchella  and  Cocconeis  placentula,  the 
peculiar  wavy  appearance  which  is  superadded  to  the  valvular 
structure  would  appear  to  be  due  to  this  cause. 

I  cannot  better  describe  the  markings  on  the  valves  of 
Pleurosiffma  formosum  and  P.  Balticum,  thau  by  comparison  of 
what  is  seen  in  the  first  to  a  wafer-stamp^  or  neck  of  a  gun- 
stock  ;  whereas^  in  the  last^  we  have  the  form  of  marking 
that  would  result^  were  an  impression  taken  of  a  wafer-stamp, 
in  which  the  rhomboidal  figures  were  replaced  by  flattened 
four-sided  pyramids.  In  both  cases  there  are  four  facets, 
inclined  at  a  moderate  angle  to  the  plane  of  the  surface ;  and 
two  of  the  four  sets  of  lines  they  exhibit  can  be  brought  into 
focus  more  readily  than  the  other  two.  The  reason  of  this  is 
obvious.  The  diagonal  series  in  P.  formosunij  and  the  rect- 
angular in  P.  BaUicum,  being  arranged  strictly  on  the  same 
plane,  are  capable  of  being  brought  into  accurate  focus  simul- 
taneously. They  constitute  the  thinnest  portions  of  the  valves. 
Whereas  the  longitudinal  and  transverse  series  in  the  first 
species,  and  the  diagonal  in  the  last,  being  constructed  of  a 
series  of  short  zigzags  following  the  rise  and  fall  of  the 
facetted  portions,  cannot  be  brought  into  focus  at  all  points 
with  equal  exacliiess ;  and  form  the  thickest  portions  of  the 
valve.  The  distance,  moreover,  between  the  several  sets  of 
lines  being  different,  the  closer  series  are  more  difficult  of 
resolution.  The  first-named  cause  is,  however^  by  far  the 
most  powerful. 

Without  taking  upon  myself  the  unnecessary  task  of  prov- 
ing a  negative,  I  would  briefly  state  my  reasons  seriatim  for 
rejecting,  as  wholly  inconclusive,  the  arguments  cited  in 
proof  of  the  hexagonal  structureof  Pfeuro^^ma  anffulatum^Kad 
also  the  evidence  based  upon  the  photographic  representation. 

The  analogy  derived  from  what  is  seen  in  THcenUium  and 
Isthmia  has  been  shown  to  be  fallacious. 

It  is  admitted  by  the  advocates  of  the  hexagonal  structure 
that,  under  imperfect  adjustments  of  the  microscope^  "  hexa- 
gonal dots''  may  be  made  to  appear  quadrangular  or  trian- 
gular; and  that  those  dots  which  cannot  be  conceived  to  be 
really  hexagonal  may  be  made  to  appear  so. 

In  Pleurosigma  Balticum  or  P.  hippocampus,  by  imperfect 
adjustments^  the  appearance  of  hexagonal  structure  may  be 
produced  quite  as  vividly  as  it  can  be  made  to  appear  in  P. 
anffulatum. 
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Inasmuch  as  the  photographic  representation  so  constantly 
appealed  to  is  stated  to  be  partly  in  perfect  focus^  and  partly 
out  of  focus^  whereas  the  structure  is  equally  distinct  on 
both  parts,  and  the  only  difference  observable  consists  in 
the  reversal  of  the  lights  and  shadows,  it  is  much  more  pro- 
bable that  one  portion  was  as  much  without  the  true  focus  as 
the  other  portion  was  within  it. 

From  the  woodcut  of  the  photographic  picture,  it  would 
appear  that  the  thickness  of  the  walls  of  the  hexagonal  cel- 
lules is  equal  to  half  of  their  diameter.  Now,  the  strise  being 
stated  to  be  composed  of  dots,  and  the  lines  being  estimated 
at  7T)^uxfth  of  an  inch  apart,  the  walls  must  measure  in  round 
numbers  ttt^tto^^  P<^  ^^  ^^  ^^^^  ^^  thickness ;  thus  pre- 
senting a  sur&ce  the  outline  of  which  ought  to  be  readily 
resolved  by  the  same  powers  that  show  the  diagonal  markings, 
— ^for  instance,  by  a  quarter-inch  objective, — did  the  hexagonal 
structure  really  exist. 

It  is  highly  improbable  that  hexagonal  structure  should 
present  itself  in  one  species  or  group  of  a  well-marked  genus, 
whilst  a  totally  different  structure  is  admitted  to  exist  in  the 
other  species  of  the  same  genus. 

In  proof  of  the  rhomboidal  structure,  I  beg,  on  the  other 
hand,  to  offer  the  subjoined  proofs. 

Under  the  application  of  any  powers,  ranging  from  i  to  -^ 
of  an  inch  focus,  so  long  as  definition  remains  unimpaired,  the 
rhomboidal  stnu;ture  is  invariably  discernible ;  the  diagonal 
lines  being  predominant  and  visible,  with  perfect  clearness,  in 
the  case  of  the  rhomboidally  marked  group,  whereas  the  rect- 
angular series  is  so  in  the  other. 

The  object  retained  in  one  position  on  the  stage,  when 
viewed  under  a  given  power,  say  a  y^-inch  objective  and 
a  low  eye-piece,  exhibits  oblique  lineation  and  rhomboidal 
facetted  spaces,  with  perfect  definition;  whereas,  by  re- 
placing the  low  eye-piece  with  a  high  one,  and  making  any 
alteration  of  focus  demanded  by  the  change,  the  hexagon-like 
structure  exhibits  itself,  but  with  imperfect  definition. 

By  causing  the  rotation  of  the  slide,  containing  either  the 
rhomboidally  or  rectangularly  marked  forms,  at  every  forty- 
five  degrees  a  fresh  series  of  lines  will  predominate,  according 
to  the  direction  of  the  illuminating  rays ;  each  of  the  four 
series  being,  of  course,  twice  repeated  in  one  complete  revo- 
lution, and  the  change  of  series  therefore  taking  place  eight 
times.* 

*  As  the  longitudinal  and  transverse  series  of  lines  in  the  rhomboidal 
group,  and  the  diagonal  series  of  the  rectangular  group  of  Plenosigmoi^ 
require  much  more  careful  adjustment  than  the  predominant   scries,  for 
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Were  the  structure  hexagonal^  these  changes  could  not 
occur  in  the  foregoing  order  or  number ;  for,  inasmuch  as 
in  any  hexagonal  arrangement  only  three  series  of  lines  are 
present,  being  disposed  on  the  same  plane,  the  changes  to 
the  predominant  series  would  take  place  six  times  only, 
namely,  at  every  60®  in  a  complete  revolution,  each  series 
being  twice  repeated. 

It  has  been  pointed  out  by  Mr.  Hunt  ('  Journal  of  Microsco- 
pical Science,'  vol.  i,  p.  1 75)  that  the  boundaries  of  a  portion  of  a 
valve,  belonging  to  one  of  the  diagonally  marked  group,  to 
which  moisture  had  accidentally  gained  access,  were  in  strict 
accordance  with  the  view  of  diagonal  lineation ;  whereas  they 
were  not  reconcilable  with  any  other  view  of  the  structure. 
A  similar  fact  may,  at  any  time,  be  witnessed  in  balsam- 
mounted  specimens  to  which  air  has  gained  partial  access,  or 
in  dry  mounted  slides,  affected  by  the  ordinary  atmospheric 
moisture. 

Lastly,  the  lines  of  fracture,  as  before  stated,  invariably 
tally  with  the  thinnest  portions  of  the  valves  in  the  two  groups, 
that  is,  with  the  diagonal  series  in  the  one,  and  with  the 
longitudinal  and  transverse  series  in  the  other ;  a  result  at 
variance  with  the  indefinite  lines  of  fracture  observable  in  true 
hexagonal  structures. 

Without  reverting,  then,  to  theoretical  points,  I  would  sum 
up  the  general  conclusions  for  which  I  conceive  sufficient 
evidence  has  been  adduced.     They  are  as  follows : — 

That  the  growth  of  the  diatom  valve  ceases  entirely,  either 
at  the  period  of  its  liberation  from  the  connecting  zone  of  the 
parent  valve,  or  immediately  afterwards. 

That,  subsequently  to  this  period,  no  change  of  configura- 
tion takes  place  in  the  siliceous  valve,  except  along  its 
margin,  where  fresh  siliceous  secretion  may,  under  certain 
conditions,  be  produced. 

That  the  normal  figure  of  all  markings  whatever  is  circular, 
or  approaching  thereto. 

That  these  markings  are  arranged  on  the  surface  of  the 
diatom  valve  in  a  determinate  order,  according  to  the  inhe- 
rent tendency  of  the  species ;  but  that  the  ultimate  figure  of 
those  markings  is  due  to  forces  exerted  upon  the  young  valve, 
whilst  in  a  plastic  condition,  and  retained  within  the  connect- 
ing zone  of  the  parent  frustule. 

And  lastly,  that  variation  in  size,  and  in  the  degree  of  fine- 
reasons  already  given,  they  may  be  left  out  of  the  proof,  if  the  experimenter 
desires,  without  in  an^  degree  vitiating  the  result ;  for,  in  this  case,  the 
change  to  the  predominant  series  only,  would  occur  four  times,  instead  of 
eight,  in  a  complete  revolution,  namely,  at  each  90^ 


^ 


Wallich,  on  the  Diatom-valve.  145 

nefls  or  coarseness  of  the  markings^  is^  within  given  limits, 
dependent  on  the  conditions  nnder  which  the  sporangeal 
firustnle  gives  egress  to  the  germs  of  the  new  generation ;  bat 
that  the  ordinary  process  of  division  is,  of  itself,  sufficient  to 
bring  about  great  variation,  when  operating  through  a  vast 
succession  of  individuals.*^ 

*  In  the  discassion  which  followed  the  reading  of  Dr.  Wallich*s  paper« 
Mr.  Wenham  stated  that,  with  an  object-glass  of  his  own  construction, 
having  a  focal  distance  of  about  -^th  of  an  inch  and  a  large  aperture,  he  had 
ascertained  beyond  doubt,  that  in  Pleurotiama  anaulaium^  and  some  others, 
the  valves  are  composed  wholly  of  spherical  particles  of  silex,  possessing  high 
refractive  properties.  And  he  showed  how  all  the  various  opti(^  ap< 
pearances  in  the  valves  of  the  Diatomacen  might  be  reconciled  with  the 
supposition  that  their  structure  was  universally  the  same. — [^^0 
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Remarks  im  s^me  Diatomaceji^  new  or  impeetsctIy  djb- 
BCRtBBB^  and  a  iisw  Dbsmid.    By  Tuffbn  Wbst^  F.L.S. 

The  object  of  the  present  remarks  is  to  bring  before  the 
members  of  the  Microscopical  Society  some  two  or  three 
Algae  with  which  I  have  been  fayoured  by  the  kindness  of 
correspondents ;  I  shall  also  add  a  few  particulars  to  the 
descriptions  of  forms  already  known^  and  shall  suggest  some 
corrections  in  the  published  notices  of  others. 

In  working  over  numerous  slides  of  Diatomace»,  belonging 
to  Mr.  T.  Brightwell^  of  Norwich^  I  made  sketches  of  the 
following  Triceratia^  which  were  reserved  till  such  time  as 
sufficient  material  had  accumulated  for  another  of  his  valuable 
papers  on  this  genus.  Being  unable  to  continue  his  labours 
m  this  field,  he  has  cordially  acceded  to  the  request  that  I 
might  be  permitted  to  publish  them  for  him. 

1.   TiUCERATIUH. 

T.parmula,  Br.    Pour-sided  variety.     (PL  VII,  fig.  1.) 

With  the  instances  now  known  of  variation  in  the  number 
of  sides  in  species  belonging  to  this  genus,  accumulated  by 
Mr.  Brightwell,  Dr.  Wallich,  and  others,  little  room  can 
remain  for  the  doubt  expressed  by  the  late  Professor  Bailey, 
as  to  the  possibility  of  such  an  occurrence.  The  specimen 
figured  occurred  in  a  gathering  from  the  Mauritius. 

T.  venomm^  Br.     (Pig.  2.) 

Angles  slightly  devated  above  the  general  surface  of  the 
valve,  not  produced  into  horns,  truncate ;  puncta  and  cana- 
liculi  not  reaching  the  apposed  edges  oi  the  valves,  but 
leaving  a  broad  hyaline  margin,  free  from  markings  of  any 
kind ;  cingulum ? 

T.  castellatum,  n,  sp.    (Pig.  3.) 

Sides  of  the  frustule  deeply  concave,  separated  by  siliceous 
lines  from  the  central  portion ;  angles  forming  segments  of 
circles.     On  front  view  the  angles  form  dome-shaped  emi- 
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nences  j  surface  uniformly  punctate^  with  a  single  row  of 
larger  puncta  along  the  apposed  margins.  Cingulum  covered 
with  fine,  regularly  decussating  puncta.  Length  of  valve, 
from  central  point  of  one  angle  to  that  of  another,  '0025." 

In  Barbadoes  earth,  very  rare. 

This  species  approaches  TV.  venosumy  Br.,  TV.  coniferumy 
Br.,  and  TV.  trUuicum,  Bailey.  From  the  former  it  is 
separated  by  the  absence  of  the  conspicuous  lines;  from 
T.  coniferum  by  the  concave  sides,  the  obtuse  angles,  the 
lines  separating  these  from  the  body  of  the  valves,  and  by 
the  absence  of  spines;  from  T.  trisiUcum,  by  the  circular 
form  of  the  angles,  and  the  regular  and  close  punctation. 
It  is  a  robust  and  well-characterized  form ;  the  discovery  of 
further  examples  may  be  expected  to  repay  careful  search  in 
the  rich  material  that  yielded  the  present  one.  Each  ob- 
tusely rounded  angle,  on  front  view,  bears  a  not  inapt 
resemblance  to  a  lady's  thimble,  with  its  regular  rows  of 
diagonally  arranged  depressions. 

T.  marginatum^  Br.     (Fig.  4.) 

Front  view ;  valve  very  shallow,  much  depressed  in  the 
centre,  elevated  at  the  angles  into  short  truncate  horns; 
margin  of  valve  with  a  delicate  ala,  unto  which  the  puncta 
and  canaliculi  are  continued;  apposed  edges  broadly  free 
from  markings,  as  in  the  last;  cingulum ? 

The  various  aspects  of  the  three  above-mentioned  forms 
were  obtained  by  moving  the  specimens  about  by  gentle 
pressure  on  the  covering  glass,  the  balsam,  of  course,  not 
having  been  hardened;  this  plan  may  be  strongly  recom- 
mended when  examinations  are  made  of  material  in  which 
fine  forms  occur  but  sparingly. 

The  two  species  of  Triceratium  not  having  been  fully 
described,  I  am  induced  to  make  the  following  remarks, 
with  the  hope  of  rescuing  them  from  the  confusion  in  which 
they  are  enveloped,  some  excellent  observers  still  classing 
them  as  varieties  of  one  and  the  same  species. 

T,  intricatum,  T.  W.     (Fig.  5.) 

"  Valve  with  acute  angles,^'  centre  tumid,  angles  slightly 
produced ;  *'  cellular  structure  faintly  discernible ;"  an  ap- 
parent pseudo-nodule  due  to  a  short  central  spine ;  margins 
of  .frustules  undulated,  commonly  presenting  an  end  view, 
united  in  distant  series  to  form  a  filament. 

This  species  was  described  and  figured  in  the  first  volume 
of  the  ^  Synopsis  of  the  British  Diatomacese,'  as  T,  striolatum  ? 
Ehr.  When  it  was  ascertained  that  it  was  not  that  species, 
the  form  of  the  margins  readily  suggested  the  name  *'  undu- 
latum ;''  but  that  it  is  not  the  "  undulatum'^  of  Ehrenberg. 
I  think  certain,  though  to  separate  them  by»  description  is 
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difficult.  Elirenberg's  species  occurs  in  the  Bermuda  deposit^ 
which  contains  only  strongly  siliceous  forms^  has  no  "  pseudo- 
nodule/'  and  is,  I  believe,  perfectly  plane  on  the  surface. 
Mr.  Brightwell  first  announced  the  true  nature  of  the  so- 
called  "pseudo-nodule/'  and  the  occurrence  of  frustules 
attached  in  filaments  in  this  condition.  1  have  pleasure  in 
being  able  to  show  an  original  drawing  by  Lieut.- Col. 
Baddeley,  of  Cliflf  Cottage,  Gorlestone,  who  has  had  ex- 
tended opportunities  for  investigating  this  and  the  following 
species,  which  he  has  taken  great  pains  to  dear  up. 

T.  Brighiwellii,  T.  W.     (Pig.  6.) 

Central  spine  of  great  length,  with  a  fringe  of  obtuse  spines 
round  the  margins  of  the  valve. 

This  species,  well  characterized  by  the  extraordinary  length 
of  the  central  spine,  which  is  throughout  of  equal  thickness, 
and  the  remarkable  fringe  around  the  margins  of  the  valve, 
cannot  have  a  more  appropriate  name  than  that  of  him  who 
might  almost  be  called  the  author  of  the  genus.  In  addition  to 
tHe  Gorlestone  habitat,it  has  been  found  at  Teignmouth.  From 
the  delicacy  of  the  cingulum,  and  the  great  distance  to  which 
the  firustules  are  pushed  by  the  development  of  the  spines,  it  is 
probable  that  they  are  generally  solitary  and  never  form 
a  lengthened  filament.  Mr.  Brightwell,  fig.  2,  PI.  VIII, 
('Micr.  Joum.,'  vol.  vi),  represents  T,  intricatum,  T.  W., 
two  frustules  attached ;  his  fig.  1,  a  side  view  of  T.  Bright- 
wellii,  with  the  inflated  lateral  margins  (the  coronet  of  spines 
has  been  overlooked  by  the  draughtsman) ;  fig.  4  of  the  same 
plate  represents  the  front  view  of  two  frustules  of  T.  Bright^ 
welliiy  after  recent  subdivision,  attached  by  the  connecting 
membrane ;  fig.  3,  the  same  shortly  before  the  occurrence  of 
subdivision ;  fig.  5,  a  four-sided  frustule,  the  upper  valve  pre- 
sents a  nearly  complete  side  view,  the  central  body  within 
the  connecting  membrane  shows  the  two  new  half-frustules 
forming  in  the  early  stage  of  subdivision,  now  detached  from 
their  proper  position,  and  free  within  the  connecting  mem- 
brane. 

T.  variabikj  Br.     Front  view.    (Fig.  7) 

The  front  view  of  this  species  only  differs  from  that  of  its 
nearest  ally,  T.  aUemanSj  in  the  possession  of  a  greater  num- 
ber of  strong  siliceous  lines. 

2.   ASTERIONELLA,  HoSS* 

A.farmosa,  Hass.     (Fig.  8.) 

Side  view  linear,  inflated  towards  the  base,  capitate  at  both 
ends,  the  lower  (attached)  extremity  the  larger;  numerous 
frustules  occasionally  adhere,  and  then  form  a  flat-spiral,  like 
Meridion  drculare. 
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AH  the  species  of  ABterionella  at  present  knoim  are 
extremely  hyaline^  almost  disappearing  in  baLsam;  on 
A.  formosa,  dry,  I  have,  with  high  powers,  seen  faint  indica- 
tions of  striae.  The  present  species  will  probably  prove  to  be 
far  from  uncommon;  it  has  been  found  at  Tenby,  Harrogate, 
Norwich  (for  specimens  from  the  two  latter  places  I  am 
indebted  to  Mr.  F.  Kitton),  and  in  the  neighbourhood  of 
London.  A  curious  fact  connected  with  it  is  its  discovery 
first  in  the  waters  supplied  to  these  various  places  for  drink- 
ing purposes.  Dr.  Hassall  informs  me  that  at  certain  seasons 
it  is  one  of  the  commonest  of  the  Diatomacesd  occurring  to 
him  in  his  examinationsof  London  waters;  and  Dr.  Lankester's 
experience  goes  to  confirm  this.  When  growing  freely  under 
favorable  circumstances,  numerous  frustules  may  adh^e  to- 
gether ;  I  have  seen  it  from  the  Serpentine  in  this  state-Hsix- 
teen,  twenty,  and  more>  were  not  uncommonly  united.  I 
believe  it  is  idways'free,  or  unattached. 

A.  Ra^sU,  W.  Sm.     (Fig.  9.) 

This  species  approaches  nearest  to  Diatoma.  I  have  sddom 
seen  more  than  four  or  six  in  a  star.  It  was  gathered 
plentifully  by  Mr.  Ralfs,  for  two  years,  in  a  little  boggy  pool  at 
the  base  of  Cader  Idris,  and  I  have  seen  it  in  a  gathering  of 
Diatomacese  from  T^gnmouth. 

A.  Bleakleyu,  W.  Sm.     (Fig.  10.) 

Side  view  as  in  ^.  farmosa,  the  attached  extremity  larger 
than  in  that  species. 

By  courtesy  of  Dr.  J«  E.  Gray,  I  have  had  the  opportunity  of 
examining  authentic  specimens  of  this  species  in  the  collection 
at  the  British  Museum.  As  many  as  sixteen  or  twenty  frustules 
occasionally  occur  in  union.  Whilst  on  a  visit  to  Colonel 
Baddeley,  I  had  the  pleasure  of  seeing,  in  a  living  state, 
numerous  examples  obtained  from  Nociiluca,  which  diffi^ed 
in  the  great  inflation  of  the  attached  extremities,  and  the 
extreme  slendemess  of  the  firistule  both  on  frx)nt  and  side 
new.  I  am  unwilling,  howev^,  to  consider  tiiis  as  more  than 
a  variety  of  the  present  species  ;  it  was  gathered  by  the 
late  Mr.  W.  Brooks,  at  Waltonr-0]i-th&-NaEe. 

B.  PonosiRA^  Ehr. 

P.  ?  compressttj  n.  sp.,  T.  W.     {Fig.  XL) 

Frustules  geminate,  polar  always  much  shorter  than  the 
equatorial  diameter;  valves  elliptic,  indistinctly  marked  with 
scattered  puncta;  cingulum  smooth.  Breads  of  long 
diatoetar  <^  valve,  '0008"  to  -0014'';  of  short  dJAmetor,  «0004" 
to  -0005". 

This  interesting  form  has^  I  believe^  only  been  met  with  as 
yet  on  the  coast  of  Northumberland,  where  it  was  found  by 
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Mr.  Thomas  Atthey,  of  West  CrajoUngton^  along  bIuJIqw  aand 
ripples  in  Droridge  Bay^  and  subsequently  on  Cresswell  Sands, 
where  it  has  also  been  observed  by  the  Rev.  Robert  Taylor. 
It  occurs  plentifully,  never  more  than  in  pairs  of  firustules, 
always  free,  on  the  sands,  and  is,  when  diy,  of  a  clear-brown 
colour.  In  deference  to  the  opinion  of  my  friend,  Mr.  Roper, 
I  have  plaxsed  this  provisionally  in  the  genus  Podosira,  though 
I  cannot  but  think  it  has  little  right  to  be  there,  and  that  it 
should  constitute  a  new  genus ;  the  compressed  valves,  entire 
absence  of  stipes  or  attachment  of  any  kind  during  growth, 
and  want  of  thickened  umbilicus,  furnishing  valid  grounds 
for  such  separation.  Perhaps  Coscinodiacua  ?  ovalis,  and 
some  other  oval  and  elliptic  forms,  might  be  associated  to- 
gether to  form  such  proposed  new  genus. 

4.  Ch^toceros,  Ehr, 

C,  armaium,  n.  sp. 

Filament  compressed;  firustules  quadrangular,  with  the 
angles  excavated,  imperfectly  siliceous,  covered  with  a  mu- 
cous investment ;  fix>m  each  angle  arises  a  long,  obtuse,  curved 
seta,  with  some  acute  ones  at  its  base ;  valve  eUiptical ;  breadth 
of  long  diameter,  -Q013''  to  0032" ;  of  short  diameter,  0005'' 
to  -0008".     (Fig.  12.) 

Found  by  Mr.  Glaaspoole,  on  the  Norfolk  Coast,  near 
Qrmesby,  in  1857,  and  communicated  to  me  by  Lieut.-Col. 
Baddeley,  in  the  living  state;  since  then,  abundantly  on 
various  parts  of  the  coast.  Filaments  short,  usually  of  six  to 
ten  frustules ;  on  one  occasion  only  have  I  seen  a  lengthened 
filament  of  thirty  frustules. 

Doubts  have  been  expressed  as  to  the  true  nature  of  this 
organism,  which  will  be  dispelled  by  more  careful  examina- 
tion ;  the  endochrome,  structure  of  the  valves,  and  mode  of 
increase  by  self-division  are  purely  diatoimaoeous.  As  to  the 
entire  absence,  or  nearly  so,  of  sUica  in  its  composition,  I 
have  long  maintained  that  too  great  stress  must  not  be  laid 
on  this  circumstance;  it  would  not  be  difficult  to  name 
species  admitted  by  the  most  rigid  syatematists,  which  totally 
disappear  on  treatment  with  nitric  acid.  I  am  glad  to  find 
my  views  confirmed  by  a  valued  friend,  from  whose  letter 
the  foUowing  remarks  are  quoted,  expressing  as  they  do  ^ 
nearly  my  own  views. 

He  says,  ^^  I  have  never  altered  my  opinion  that  eventually 
the  ditposition  and  colour  of  the  endochrome  will  be  found 
the  true  way  of  solring  to  what  species  or  varieties  diatoms 
belong,  and  not  alone  the  markings  on  tbdir  siliceous  enve- 
lopes, as  at  present  held.  I  believe  further,  that  there  is  not 
a  diatom  with  green  endochrome,  and  also  that  we  insist  too 
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much  on  a  strong  siliceous  envelope  being  necessary  to  con- 
stitute a  diatom.  I  believe,  on  the  contrary,  that  the  frus- 
tule  may  have  very  little  silex,  but  that  the  colour  and  dis- 
position of  the  endochrome  furnish  the  only  true  grounds  for 
classifying  it/' 

The  filament  is  always  enveloped  in  a  thick  covering  of 
tenacious  mucus,  which  renders  its  satisfactory  examination 
difficult.  That  this  is  an  integral  portion  of  it  I  am  led  to 
believe  by  the  fact,  in  the  first  place,  of  its  being  always  pre- 
sent ;  and  in  the  second,  that  when  a  frustule  is  found  clear 
from  it,  as  occasionally  happens  at  the  end  of  a  filament,  the 
endochrome  is  dead,  and  has  more  or  less  completely  dis- 
appeared. 

C,  boreale,  Bail. 

The  discovery  by  Mr.  Atthey,  on  the  Northumbrian  coast, 
in  the  stomach  of  Modiola  vulgaris ,  of  this  species,  makes  an 
interesting  addition  to  our  list  of  British  Diatomacese,  its 
recorded  habitats  having  hitherto  been  on  the  American 
coast,  and  in  the  Indian  Ocean,  supposing  C.  Peruvianum  to 
be  the  same  thing,  which  is  not  yet  clearly  proved.  The 
direction  of  the  horns  at  right  angles  to  the  frustule  in 
many  of  the  British  specimens  (fig.  13)  is  a  curious  circum- 
stance. Along  with  it  occurred  Doryphora  amphiceros  and 
other  commoner  marine  Diatomacese,  with  the  doubtful 
Actiniscus  Sirius,  Ehr.  (fig.  14),  and  some  specimens  of  Poly- 
cystinea, 

5.  Attheya,  nov.  gen.,  T,  W. 

Frustules  quadrangular,  compressed,  annulate ;  annuli  in- 
definite; valve  elliptical  lanceolate,  with  a  mechan  line;  a 
spinous  process  from  each  angle. 

A,  decora,XL.  sp.  T.  W.     (Kg.  15.) 

Annuli  12  to  28,  20  in  -001 ;  septa  alternate.  Width  of 
frustule,  -OOC^"  to  -0015".  Breadth  of  valve,  -0003",  with 
a  median  line  and  distinct  central  punctum. 

Found  by  Mr.  Atthey,  plentifuUy  on  Cresswell  Sands,  in 
Jime,  1859,  free  from  admixture ;  and  again  equally  clean  in 
May  of  the  present  year.  Also  with  Podosira?  compr essay  and 
other  diatoms  of  similar  habitat,  by  the  Rev.  R.  Taylor  and 
Mr.  Atthey,  in  the  same  place,  and  by  the  latter  in  Druridge 
Bay.  The  appearance  of  this  pretty  Httle  species  is  precisely 
like  Striatella  unipunctata  in  miniature,  the  arrangement  of 
the  endochrome  being  also  much  the  same  in  both;  from 
Striatella,  however,  it  is  separated  by  the  presence  of 
spinous  processes  at  the  angles,  and  the  entire  absence  of 
stripes  or  attachment  of  any  kind.     Of  the  propriety  of  in- 
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stituting  a  new  genus  for  it  there  can  be  no  question,  and  I 
have  much  pleasure  in  dedicating  it  to  Mr.  Atthey,  a  very 
acute  and  diligent  observer.  It  is  not  so  easy  to  decide  on 
its  true  place  in  a  natural  system ;  for  it  appears  to  unite 
Striatella  with  Chatoceros,  next  to  which  latter  I  feel  dis- 
posed to  place  it,  on  account  of  the  spinous  processes  at  the 
angles ;  and  the  discovery  of  the  structure  of  Bhizosolenia,  a 
near  ally,  in  which  I  ascertained  the  existence  of  indetermi- 
nate alternately-arranged  annuli,  seems  to  diminish  the  diffi- 
culty that  might  otherwise  be  felt  in  allying  it  with  CfuB- 
toceros, 

6.  Closterium,  Nitzsch. 

C.  aciculare,  n.  sp. 

Frond  elongated,  very  slender,  straight  except  at  the  extre- 
mities, which  are  very  slightly  curved  downwards,  gradually 
tapering  from  the  centre  to  the  very  acute  ends.  Length  of 
frond,  3\yth  of  an  inch;  greatest  breadth,  3-^*5 ^th.    (Fig.  16.) 

This  form  does  not  agree  with  any  species  of  Closterium 
given  by  Mr.  Ralfs;  from  C.juncidum,  to  which  it  approaches, 
it  differs  in  the  gradual  tapering  from  the  centre  to  the  very 
slender  produced  ends.  Mr.  W.  Archer,  of  Dublin,  has 
kindly  sent  me  tracings  of  some  slender  Closteria,  figured 
by  De  Brebisson,  with  a  note,  from  which  I  extract  the 
following : — 

"  It  is  far  longer  in  proportion  to  its  width  than  any  Clos- 
terium I  have  ever  seen,  either  living  or  figured.  Is  the 
empty  frond  smooth  or  striated?  Are  the  strise  close  and 
fine  or  coarse?  Its  great  length  and  slight  breadth  bring  it 
near  C.  pneUmffum  (Breb.),  but  in  that  species  the  ends  are 
slightly  turned  upwards;  in  that  respect,  like  C.  turgidum, 
yours  look  downwards,  rather.  Its  general  outline  more 
approaches  C  macilentum  (Breb),  which  is,  however,  little 
more  than  half  as  long  as  yours  in  proportion  to  its  width. 
Both  those  species  are  smooth,  t .  e,,  without  strise.  Has  Mr. 
Atthey  seen  its  conjugated  state?  In  C,  macilentum  the 
empty  frond  remains  attached  t-o  the  sporangium  for  some 
time;  conjugation  takes  place  soon  sSter  self-division,  so 
that  one  empty  segment  of  each  old  frond  is  much  longer 
than  the  other.'' 

In  reply  to  these  questions,  though  sporangia  have  been 
found  with  it,  their  connexion  has  not  yet  been  traced,  and 
the  empty  frond  is  non-striate.  It  was  found  by  Mr.  Atthey 
in  abundauce  on  Prestwick  Carr,  Northumberland,  a  noted 
place  for  these  organisms,  which,  however,  there  is  too  much 
reason  to  fear,  have  now  entirely  disappeared  from  it,  owing 
to  the  drainage  of  the  spot. 
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Oh  an  Il^PBOYED  BiNOCXILAB  MlC&QSCO?E. 

By  F.  H.  Wbnham. 

(Eead  Jnne  18ib,  1860.) 

In  a  paper  read  by  me  before  the  Microscopical  Society^  in 
May,  1858,  and  published  in  Vol.  II  of  the  '  Transactions,' 
I  described  several  arrangements  for  obtaining  binocular 
vision  with  the  microscope,  and  stated  that  I  had  obtained 
the  best  definition  by  means  of  an  achromatic  prism,  shown 
by  fig.  1.    aa  is  a  prism  of  flint-glass ;  hb  two  separate  prisms 

of  crown-glass,  cemented  there- 
on; cc  is  a  ray  of  light,  inci- 
dent on  the  flat  surface  of  the 
flint  prism.  At  its  final  emer- 
gence from  the  crown,  it  is  re- 
fracted outwards,  without  colour 
or  distortion,  in  the  direction 
shown.  If  this  compound  prism 
is  placed  behind  an  object-glass 
with  the  line  of  junction  coinci- 
dent with  the  optic  axis,  it  will 
separate  the  pencil  of  rays  emanating  from  the  object,  and 
give  two  images^that  obtained  from  the  right  and  left-hand 
half  being  brought  respectively  into  each  eye  on  the  same  side. 
In  Dr.  Carpenter's  'Manual  of  the  Microscope,'  the 
faults  of  this  instrument  are  thus  stated  precisely:  ''This, 
too,  was  far  frt^m  being  satisfactory  in  its  performance,  having 
two  capital  defects ;  namely,  first,  that  the  view  that  it  gave 
was  o^n  pseudoscopiCy  the  projecting  portions  of  the  object 
appearing  to  be  depressed,  and  vice  versa.  And,  second,  that 
the  two  bodies  being  united  at  a  fixed  angle  of  convergence, 
the  distance  between  their  axes  could  not  be  conveniently 
adapted  to  the  varying  distances  of  the  eyes  of  difierent  indi- 
viduals.*' I  have  since  entirely  removed  these  causes  of  ob- 
jection, by  slight  modifications  not  detracting  from  the  ori- 
ginal simplicity  of  the  instrument.  When  two  stereoscopic 
pictures  are  accidentally  so  mounted  as  to  give  b.  pseudoscopic 
effect,  the  remedy  is  to  transpose  them.  For  a  similar  reason, 
I  have  transposed  the  images  in  my  former  binocular  micro- 
scope,  by  refracting  them  so  as  to  cross  each  other  immedi- 
ately behind  the  object-glass,  bringing  the  right-hand  system 
of  rays  into  the  lejt  eye,  and  vice  versa.  Fig.  2  illustrates 
the  mode  of  accomplishing  this:  a  a  are  two  prisms  of  flint- 
glass,  cemented  to  a  single  four-sided  prism,  b,  of  crown- 
glass.     A  ray  of  light,  cc,  incident  on  the  surface  of  the  flint 
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prisms^  on  its  final  emergence  firom  the  crown^  is  refracted 

inwards  instead  of  outwards^  as 

in  the  former  prism  (of  which 

this  is  the  converse),  and  the 

right  and  left-hand  images  from 

the  object-glass  cross  each  other 

to  the  opposite  eye,  invariably 

giving  a  true  orthoscopic  effect. 

The    dispersive   power  of   the 

prisms   must    be  balanced,  to 

obtain    freedom    from   colour; 

and   the   degree  of  refraction 

such  as  to  throw  the  image  of 

a  particle,  e^ac^/y  into  the  centre 

of  each  eye^piece. 

The  second  defect  has  also  been  overcome  in  the  following 

manner.     The  two  bodies  are  still  permanently  held  at  one 

fixed  angle  of  convergence  towards  the  object-glass ;  but  the 

angle  has  been  diminished  to  somewhat  less  than  that  de- 
scribed in  my  first  instrument.  Kg.  3. 

so  as  to  bring  the   eye-pieces 

nearer  together  to  meet  the  re- 
quirements of  those  whose  eyes 
are  set  in  more  than  usual  prox- 
imity.     The    two    bodies    are 
furnished  with  draw-tubes,  by 
lengthening  which  the  distance 
between  the  two  eye-pieces  is 
increased  to   suit  the  eyesight 
of  persons  whose  vision  is  far 
apart.   By  drawing  out  the  tubes 
two  inches,  I  can  vary  the  trans- 
verse distance  from   2J  to  2f 
inches,  which  range  is  amply 
sufficient  for  all  variations  of 
ocular  position ;  and  the  tubes 
being  elongated  in  the  line  of 
each    axis,    an    object    always 
maintains  its    position  in   the 
centre  of  the  field.    Fig.  3  repre- 
sents  the  outline  of  the  bino- 
cular microscope:    a  a,  object- 
glass  ;  A,  prism ;  cc,  rays  from 
object-glass    crossing    over    to 
opposite  sides  on  leaving  the  prism ;  dd,  eye-pieces. 

In  conclusion,  I  may  state  that  the  thinness  of  the  achro- 
matic refracting  prism  gives  it  a  great  advantage  in  the 
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quality  of  definition  over  the  double  system  of  reflecting 
prisms  that  has  been  proposed;  the  greatest  thickness  of 
glass  that  the  rays  have  to  pass  through  being  only  '096  or  less 
than  one  tenth  of  an  inch.  The  drawback  to  the  adoption  of 
the  prism  I  have  described  is  the  great  difficulty  attendant 
upon  its  construction. 

The  binocular  microscope,  in  its  principle  to  the  present 
time,  however  carefully  constructed,  gives  but  little  reason 
for  expecting  any  particular  discovery  to  result  from  its  aid, 
as  it  fails  in  giving  a  distinct  definition  of  test  objects  under 
the  highest  powers,  and  must  ever  fail  in  this  particular, 
while  only  one  Aa(/^  the  object-glass  is  used  in  producing  each 
image.  With  low  powers,  however,  on  objects  having  an 
appreciable  thickness,  its  performance  is  sufficiently  satisfac- 
tory. In  the  instrument  I  now  exhibit,  all  the  adjustments 
heing  fixed,  it  is  not  liable  to  get  out  of  order,  and  will  bear 
as  much  rough  usage  as  any  microscope.  The  double  body 
can  be  fitted  to  any  of  the  ordinary  forms  of  microscope- 
stand. 


lAst  of  DiATOMACEA  occurHng  in  the  neighbourhood  of  Hull. 

By  George  Norman,  Esq.,  Hull. 

(Continued  from  page  71.) 

PiNNULARiA,  Ehrenberg. 

P.  nobilis,  Ehr. — In  fresh- water  ditches  not  common.  Ditch 
Cottingham.     Road.     Peat  Deposit,  Hornsea. 

P.  major,  Sm. — Frequent  in  fresh-water  ditches.  Harrogate. 
Hornsea  Peat  Deposit.   Market  Weighton  Canal.   Spring 

P.  viridis,  Sm. — Very  frequent  in  fresh  water.  Spring  Ditch. 
Cottingham.  Saitersgate.  Nettleton.  Skirlaugh.  Drif- 
field. Reservoir  "Waterworks.  Haltenprice.  Hornsea 
Deposit.     Beverley. 

P.  oblonga,  Sm. — Frequent  in  fresh  water.  Cottingham. 
Spring  Ditch.  Skirlaugh.  Hornsea  Deposit.  Pure  in 
Springs  near  Cottingham. 

P.  cardinaiis,  Ehr.— Not  unfrequent  in  the  Hornsea  Peat 
Deposit. 

P.  distans,  Sm. — ^Very  frequent  in  Ascidians.  Sands  at 
Hornsea.     Dredgings  off  Flambro'  Head. 
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P.  peregrina,  Ehr.— Very  frequent  in  brackish  water.  Stone- 
ferry.  Tetney.  Humber  Banks,  very  frequent.  Copious 
and  nearly  pure  in  a  ditch  near  River  Hull,  above  Stone- 
ferry. 

P.  acuta,  Sm. — Very  frequent  in  fresh  water.  Cottingham. 
Pond  at  Skirlaugh.  Risby  Pond.  Driffield.  Wawne. 
Market  Weighton  Canal.     Spring  Ditch.     Beverley. 

P.  directa,  Sm. — Local.  Frequent  in  a  salt-water  gathering, 
Grimsby. 

P.  radiosa,  Sm. — Very  frequent  in  fresh  and  brackish  water. 
River  Hull,  pure.  Cottingham.  Pure  at  Harrogate. 
Haltenprice.  Pure  in  a  Spring,  Cottingham.  Hornsea 
Peat  Deposit.     Reservoir  Waterworks. 

P.  gracilis,  Ehr. — ^Very  frequent  in  brackish  and  &esh  water. 
Marfleet.  Humber  Banks.  Pure  in  a  ditch  near  River 
Hull.     Tetney.     Saltersgate.     Spring  Ditch. 

P.  viridula,  Sm. — ^Very  abundant  in  fresh  water.  "Wawne. 
Eiliinghall.  Abundant  near  Cottingham.  Near  Stone- 
ferry.     Very  pure  near  "  New  Village  "  Cottingham. 

P.  Cyprinus,  Ehr. — Very  abundant  in  salt  and  brackish  water. 
Dairycoats,  under  Railway  arch.  Humber  Banks,  fre- 
quent. Marsh  Chapel.  Tetney.  Grimsby.  Very  good 
in  a  ditch  near  the  River  Hull. 

P.  divergens,  Sm. —  Rare«  Cottingham,  near  Mr.  Harrison's 
Grounds.     Ditch  near  Springs,  Cottingham. 

P.  stauroneiformis,  Sm. — Not  unfrequent  in  freshwater.  Co- 
pious in  a  gathering,  Skirlaugh.  Nettleton.  Reservoir 
Waterworks.     Harrogate.     Cottingham.     Spring  Ditch. 

P.  Johnsonii,  Var.  (i  Sm. — Copious  in  a  gathering  from  the 
Piers  of  the  Victoria  Dock. 

P.  gibba,  Ehr. — Rare  in  fresh  water.  Saltersgate.  Risby 
Pond.     Cottingham.     Haltenprice. 

P.  Tabellaria,  Sm.—  Rare.     Rocky  stream,  Saltersgate. 

P.  mesolepta,  Ehr. — Not  unfrequent  in  fresh  water.  Boggy 
ditch,  Saltersgate.    Haltenprice.    Hornsea  Deposit.   Be- 

p,     verley  Parks. 

mesolepta  Var,  with  stauros. — Fresh  water.     Risby  Pond. 
Harrogate. 

P.  interrupta,  Sm.— Not  common.  Nettleton.  Wawne. 
Harrogate. 

P.  interrupta,  Sm.  Var.  j3. — Rare.     Clay  Pits,  Nettleton. 

P.  borealis,  Ehr. — Rare.  Soil  from  Benningholme  Carrs. 
Market  Weighton  Canal. 

P.  hemiptera,  Sm. — Rocky  stream,  Saltersgate. 

P.  gracillima,  Greg. — Rare.     In  rocky  stream,  Saltersgate. 

P.  Polyonca,  Breb. — Very  rare.  In  a  pond  in  the  wood  at 
Nettleton. 
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P.  pyffmaa,  Ehr. — ^Not  unfirequent.  Banks  of  River  Hull. 
Ditch  at  Cottingham.  In  a  water  tub  for  poultry.  Small 
ditch  near  River  Hull,  above  Stoneferry.  Near  the  Glass 
Houses,  Dr.  Munroe. 

P,  biceps,  Greg. — Rare.     MaAet  Weighton  Canal. 

P.  geerganictty  Rabenh. — Frequent  in  fr^h  and  brackish  water. 
Ditch  leading  from  Anlaby  to  Hessle  Road.  Humber 
Banks.  Ditch  at  Cottingham.  Harrogate.  Ditch  near 
River  Hull. 

StauroneiSj  Ehrenberg. 

S.  Phcmicenteron,  Ehr. — Common  in  fresh  water.  Nettleton. 
Cottingham.  Saltersgate.  Nearly  pure  in  a  boggy  place, 
Skirlaugh.  RisbyPond.  Harrogate.  Hornsea  Deposit. 
Market  Weighton  Canal. 

S.  ffracilis,  Ehr. — Not  uncommon.  Near  River  Hull.  Net- 
tleton. Haltenprice.  Humber  Banks.  Spring  Ditch. 
Hornsea  Deposit. 

8,  acuta,  Sm.-^Rare.  Not  unfrequent  in  Risby  Pond. 
Hornsea  Peat  Deposit. 

S,  salina,  Sm. — Frequent  in  brackish  water.  Pure  near 
Stoneferry.  Stallingbro^  Marsh  Chapel.  Tetney. 
Ditch  near  River  HuU.     Outlet  Homsey  Meer. 

S.  dilatata,  Sm. — Rare  in  brackish  water.  Ditch  near  River 
Hull,  beyond  Stoneferry.     Tetney. 

8,  crucicula.  Sm. — Rare  in  brackish  water.     River  Hull. 

8-  anceps,  Ehr. — Frequent  in  fresh  water,  though  never  abun- 
dant. Spring  Ditch.  Frequent  near  Cottingham.  Be- 
verley. Nettleton,  in  Clay  Pit.  Wawne.  Harrogate. 
Haltenprice.     Hornsea  Deposit. 

8.  linearis,  Ehr. — Frequent  in  fresh  water,  though  always 
much  mix^d.  Killinghall.  Beverley.  Very  frequent 
near  Cottingham.     Market  Weighton  Canal. 

8.  pulchettOf  Sm. — ^Very  frequent  in  Ascidians.  Hornsea 
Sands.     Dredgings  off  Flambro^  Head. 

Pleubosigma,  Smith. 

P.  decorum,  Sm. — Rare.     Not  unfrequent  in  a  Dredging  off 

Flambro^  Head. 
P.  riffidum,  Sm. — Rare  in  a  Dredging  taken  off  Plambro' 

Head.     North  Humber  Bank,  Dr.  Munroe. 
P.  elongatum,  Sm. — Abundant  in  salt  water.     Ditch  leading 

from  Anlaby  to  Hessle  Road.   Marfleet.   Outlet  Hornsea 

Meer.     Ditch  near  River  Hull.     Tetney. 
P.  intermedium,  Sm. — Not  unfrequent  in  saltwater.   Victoria 

Dock  Timber  Pond.     Timber  Pond,  Grimsby. 
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P.  Nubecula,  Sm. — Bare.    Timber  Pond^  GTunsby.     Timber 

Ponds,  Victoria  Dock. 
P.  deUcatuhem,  Sm. — ^Not  unfrequent  in  salt  and  brackish 
water.     Victoria  Dock  Timber  Ponds.     Ditch  leading 
fix>m  Stoneferry  to  Sutton. 
P.  strigosum,  Sm. — ^Not  imfrequent  in  salt  water.     Humber 
BankSy  near  Paull.  Dredgings^Flambro' Head.  Grimsby. 
Humber  Banks,  Marfleet. 
P.  guadreUum,  Sm« — ^A  small  variety  in  abundance  under  the 

Railway  arch,  Dairycoats. 
P.  angulaium,  Sm. — ^Very  frequent  and  abundant.     Humber 
Banks.     Garrison  Moat.      Dairycoats*     Pure  in  many 
instances.   Outlet  Hcnmsea  Meer.  Stoneferry.  Grimsby, 
very  large. 
P.  jEstuariij  Sm.  ? — Plentiful  in  a  gathering  under  the  Bail- 
way  arch,  DairycoateB.      North    Humber  Bank«   Dr. 
Munroe. 
P.  Normani,  '&s3S&=lanc€olatum,  Nor. — ^Abundant  in  Ascidian 

gatherings. 
P.  lanceolatum,  Donk. — ^Very  rare.     Sand  at  Hornsea. 
P.   acuium,  Nor.   M.   S. — Frequent    in   Ascidian    gather- 
ings. 
P.  Baliieum,  Sm. — ^Very  rare.    Humber  Banks  in  two  in- 
stances, but  only  in  odd  firustules. 
P.  scalprumy'BT€b.=Balticufn  Var.y  Sm. — Frequent  in  salt 
and  brackish  water.   Pure  on  a  stone  Jetty  near  Hessle. 
Grimsby.      Biver  Hull.      Humber  Banks.      Garrison 
Moat.    Ditch  near  Biver  Hull,  above  Stoneferry. 
P.  StrigiUs,  Sm. — ^Not  unfrequent  in  salt  and  brackish  water. 
Pure,  Humber  Bank,  near  Marfleet  Clough.     Ditch  near 
Biver  Hull,  beyond  Stoneferry.     Ditch  running  from 
Stoneferry  to  Sutton. 
P.  acuminatum,  Sm. — ^Not  unfrequent  in  salt  water.    Near 

Grimsby.     Stallingbro\     Never  abundant. 
P.  distortum,  Sm. — ^Not  common.     Salt  or  brackish  water, 

near  Grimsby. 
P.  Fasdola,  Sm.  —Very  frequent  in  brackish  water.  Humber 
Banks,  very  frequent  and  sometimes  pure.  Garrison 
Moat>  pure.  Grimfiby,  much  larger  than  on  the  north 
fidde  of  the  Humber.  Ditch  running  from  Stonefbry  to 
Sutton,  pure. 
P.  nmerum,  Sm. — ^Very  local.     Copious  in  a  brackish  ditch 

running  from  Stoneferry  to  Sutton. 
P.  prolangatum,  Sm. — ^Pool  at  Grimsby,  rare.  Not  imfrequent 
in  Ascidian  gatherings.    Victoria  Dock  Timber  Pond, 
Mr.  Bpbt.  Harrison. 
P.  transversale,  Sm. — Bare.     In  Ascidians. 
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P.  tenuissimum,  Sm. — Rare.     Not  iinfrequeut  in  a  large  poo* 

of  salt  water  near  the  Dock,  Grimsby. 
P.  littorale,  Sm. — Rare. — Mixed  with  P.  angulaium.     Shores 

of  the  Humber,  between  Grimsby  and  Stallingbro\ 
P.  Hippocampus,  Sm. — ^Very  frequent  in  salt  and  brackish 

water.      Pure    on    Humber  Banks.      Garrison  Moat. 

River  HuU.     Tetney.     Ditch  near  River  Hull,  above 

Stoneferry. 
P.  attenuatum,  Sm. — ^Very  abundant  in  fresh  water.     Spring 

Ditch.     Pure  at  Haltenprice.     Cottingham.     Nettleton. 

Risby  Pond.     Newbald.     Frequent  in  Hornsea  Peat. 

Market  Weighton  Canal.     Wawne. 
P.  attenuatum,  Sm.  Var  /3. — Frequent  in  fresh  water.   Reser- 
voir Waterworks.     Wawne,  &c. 
P.  lacustre,  Sm. — ^Abundant  in  fresh  water.     River  Hull. 

Cottingham.       Risby    Pond.       Ripley.       Harrowgate. 

Haltenprice.       Hornsea    Peat.      Beverley.       Market 

Weighton  Canal. 
P.  Spencerii,  Sm. — Frequent  in  freph  water.     Spring  Ditch. 

Hornsea  Meer.      Wawne.      Risby  Pond.      Clay  Pit, 

Nettleton,   very  good.      Haltenprice.      Hornsea  Peat 

Deposit. 
P.  Parkerii,  Harr. — Copious  in  a  fresh- water  gathering  from 

Thomton-le-Moor. 

ToxoNiDEA,  Donkin. 

T,  insiffnis,  Donk. — Rare  in  Ascidian  gatherings. 

T.  undulata,  Nor.  M.  S. — ^Very  rare  in  an  Ascidian  gathering. 

Synedba,  Ehrenbergi 

S,  pulchella,  Kiitz. — Not  common.  Salt  and  brackish  water. 
Humber  Banks.     Reservoir  Waterworks. 

8.  gracilis,  Kiitz. — ^Not  unfrequent  in  brackish  ditches. 
North  Humber  Bank. 

8.  acicularis,  Sm. — ^Frequent  in  salt  and  brackish  water. 
Humber  Banks.  Tetney,  in  large  pool  of  water  near 
the  Lock. 

8.  minutissima,  Kiitz. — ^Not  common.  Frequent  in  a  gather- 
ing from  a  ditch  between  Newland  Toll  Bar  and  Stone- 
ferry.    Thomton-le-Moor. 

8.  salina,  Sm. — Rare.  Brackish  water.  Market  Weighton 
Canal. 

8.  radians.  Sm. — ^Abundant  in  almost  every  fresh-water 
gathering.  Spring  Ditch.  Risby  Pond.  River  Der- 
went.  Cottingham.  Newbald.  Wawne.  Reservoir 
Waterworks. 
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S.   Ulna,  Ehr. — As  abundant  as  the  above  in  fresh  water. 

Spring  at  Haltenprice.     Wawne.     River   Derwent,  at 

Malton.     Reservoir  Waterworks.     Ripley.     Harrogate. 

Haltenprice.     Hornsea  Deposit.     Beverley. 
S.  capitata,  Ehr.— Frequent  in  fresh  water.     Copious  in  the 

Spring  Ditch.     Risby  Pond.      Reservoir  Waterworks. 

Hornsea  Feat^  &c. 
S.  tabtdata,  Kiitz. — Frequent  in  brackish  water.     Humber 

Banks.     Pools  at  Marfleet. 
8.  affimSy  Kutz. — Flambro'  Head^  on  Alga^  abundant. 
S.  hamata,  Sm. — Rare.     Outlet  to  Lake  Ripley  Castle. 
8.  Arcus,  Kiitz. — Rare  in  brackish  water.     On  Cladophora 

salt-water  pool^   Humber  Bank^  near  Marfleet^  copious. 

Abundant  in  a  ditch,  Stoneferry. 
8.  fasciculata,  Kiitz. — Rare.     Outlet  to  Lake  Ripley. 
8.  superba,  Kiitz. — Not  frequent.  Salt-water  pools.  Grimsby. 

Attached  to  Cladophora,  Cleethorps.     From  Coralline, 

Whitby. 
8.  Gaillonii,  Ehr. — Rare.     In  a  Dredging,  Flambro*  Head. 
8.fulgen8,  Sm. — Not  unfrequent  in  brackish  water.  Humber 

Banks.     Cleethorps.  Near  Marfleet  Clough.   Abundant 

near  Marsh  Chapel. 
8.  tenera,  Sm. — Rare.     In  a  pond  at  Skirlaugh. 


CoccoNEMA,  Ehrenberg. 

C.  lanceolatum,  Ehr. — ^Very  frequent  in  fi^sh  water.     Spring 

Ditch.     River  Hull,  Wawne.     Nettleton.     Risby  Pond. 

Newbald.      Driffield.      Hornsea  Deposit.     Pure  in  a 

stream,  ''  Birk  Craggs,^'  Harrogate. 
C.  cymbiforme,  Ehr. — Not  unfrequent  in  fresh  water.  Spring 

Ditch.     Newsham  Lake.     Wall  under  a  leaky  tap. 
C  Cistula,  Ehr. — Frequent  in  fresh  water.     Spring  Ditch. 

Beverley.  Wawne.    Pond,  Skirlaugh.  Hornsea  Deposit. 
C.  parvumy  Sm. — Rare.     On  a  wall  under  a  leaky  water-tap. 

Ditch  Anlaby  Road,  Dr.  Munroe. 
C.  comutum,  Greg. — Rare.     In  the  Reservoir  Waterworks. 


DoBYPHORA,  Kutzing. 

D.  Amphiceros,  Kutz.     Abundant  in  Ascidians.    River  Hull. 

Sparingly  in  the  Reservoir  Waterworks,  to  which  salt 

water  occasionally  has  access.  Ditch  near  the  River  HuU, 

beyond  Stoneferry. 
D.  Boeckii,  Sm. — Very  rare.     In  a  gathering  fix^m  CoralUna 

offidnaUa,  Whitby. 
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Gt>MPaoNEBfA,  Agardh. 

G.  capitatum,  Ehr. — ^Not  uafrequent  in  fresh  water.  Cotting- 

nam.      Peat    deposit^    Hornsea.      Anlaby  Road^    Dr. 

Munroe. 
G.  insiffne,  Greg. — Bare  in  fresh  water.     Springs^  Newbald. 
G.  constricium,  Ehr. — ^Very  frequent  in  fresh  water.     Pond, 

Skirlaugh.      Bisby  Pond.      Beverley.      Anlaby  Boad. 

Wawne.     Harrogate.     Cottingham.     Hornsea  Deposit. 

Market  Weighton  Canal. 
G.  acumifuUum,  Ehr. — Frequent  in  fresh  water.    Driffield. 

Newsham  Lake.      Cottingham.      Wawne.      Beverley. 

Beservoir  Waterworks. 
G.  dichotomum,  Kiitz. — ^Not  unfrequent.     Newbald.     Biver 

Hull,  Wawne.     Market  Weighton  Canal. 
G.  tenellum,  Sm. — ^Not  unfreqent  in  fresh  water.     Ditch  on 

the    Boad    from    Newland    Toll    Bar    to   Stoneferry. 

Driffield.     Pond,  Skirlaugh.     WaU  under  a  leaky  tap. 
G.   oUvaceum,  Ehr. — Frequent    in  fresh  water.      Pure   at 

Benningholme.  On  Cladophora  in  the  Beservoir  Water- 
works.    Cottingham  Beck,  very  good. 
G.  intricatum,  Kiitz. — ^Not  unfrequent  in  fresh  water.     Pond 

at  Nettleton.     Wawne.     Ditch  running  from  Anlaby  to 

Hessle  Boad.     Biver  Derwent.     Benningholme. 
G.  Vibrio,  Ehr. — Bare.     Biver  Hull  at  Wawne. 
G.  curvatum,   Kiitz. — ^Abundant,  in  fresh-water  gatherings. 

Pure    on   Cladophora,   Cottingham    Beck.       Beservoir 

Waterworks.     Harrogate,  pure. 
6.  fMoriman,  Sm. — Frequent  in  marine  gatherings.    Pure  on 
Cladophora  rupeiiriSj  Filey  Bridge  and  Flambro'  Head. 

BniFiDorHORA,  Kiitzing. 

-it.  abbreviata,  Kutz. — Local.     Pure  on  Alga  in  a  lai^e  pool 

of  salt  water  near  the  Dock,  Grimsby. 
R,  tenella,  Kiitz. — Pure  on  Cladophora,  Filey  Bridge. 
R.  paradoxa,  Kiitz. — In  abundance  on  Cladophora,  Flambro' 

Head. 

Meridion.  Agardh. 

M,  circulare,  Ag. — ^Very  abundant  in  clear  fi^sh  water, 
fipring  at  Haltenprice,  copious.  Springs  at  Cottingham. 
Market  Weighton  Canal.  Very  frequent  near  Cotting- 
ham. Very  pure  and  abundant  in  a  spring  near  the 
Trout  stream  at  Driffield. 

M.  "  constrictum,  Balfs. — Bare.  Spring  Ditch,"  Dr.  Munroe. 
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fiACiLLARiA^  Gmelin. 

jB.  paradoxa,  Gmel. — ^Very  abundant  in  brackish  water. 
Ditch  near  River  Hull,  above  Stoneferry,  abundant. 
Victoria  Dock  Timber  Pond.  Market  Weighton  Canal. 
Humber  Banks.  Copious  in  a  ditch  between  Stoneferry 
and  Sutton. 

HiMANTiDiUM,  Ehrenberg. 

H.  pedinale,  Eiitz. — ^Not  unfrequent  in  clear  fresh  water. 
Cottingham.     Spring  at  Saltersgate,  pure. 

H.  undidatum,  Sm. — Not  unfrequent  with  the  above  in  the 
Spring  at  Saltersgate. 

H,  Arcus,  Sm. — Rare.    Wawne  Ferry. 

H.  gracile,  Ehr. — Rare.     In  the  River  Hull. 

H.  majtts,  Sm. — Rare.  Stream  near  the  Springs,  Cotting- 
ham. 

Odontidium,  KUtzing. 

O.  mutabik,  Sm. — ^Very  abundant  in  fresh  clear  water.  Risby 
Pond.  Wawne.  Market  Weighton  Canal.  Abundant 
near  Cottingham.     Spring  Ditch,  copious. 

O.  Tabellaria,  Sm. — ^Not  unfrequent  in  fresh  water.  Horn- 
sea Meer.  Risby  Pond.  River  Hull  at  Wawne.  Horn- 
sea Peat  Deposit. 

O.  Harrisonii,  Sm. — ^Abundant  in  fresh  water,  though  gene- 
rally much  mixed.  Haltenprice.  Spring  Head.  Horn- 
sea Deposit.  Spring  Ditch.  Abundant  near  Cottingham, 
but  always  much  mixed.  Quite  pure  and  copious, 
attached  to  sand  in  a  bubbling  spring  near  Hull. 

O.  parasiticum,  Sm.  —  Rare.  Market  Weighton  Caual. 
Beverley  Parks,  near  Woodmancy. 

Denticula,  Kiitzing. 

D.  tenuis,  Kiitz. — Rare.     In  the  River  HuU,  Wawne  Perry. 

Anlaby  Road,  Dr.  Munroe. 
D.  inflatay  Sm. — Not  unfrequent  in  a  spring  near  Newbald. 
D.  sinuaia,  Sm. — Rare.     Cottingham,  in  a  stream  near  the 

springs.     Ditch  in  Beverley  Parks,  near  Woodmancy. 

Fraoillaria,  Lyngbye. 

F,  capucina,  Desm. — Frequent  in  fresh- water  ditches.  Ingle- 
mire  Lane.    Wall  under  a  leaky  tap.     Cottingham,  &c. 

F.  virescenSy  Ralfe. — Frequent  in  fresh-water  ditches.     Cot- 
tingham.   Wawne.     Inglemire  Lane. 
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F.  striatula,  Lyng. — ^Abundant  on  Cladophora  on  the  Rocks^ 
Flambro'  Head.     Filey  Bridge. 

EucAMFiA,  Ehrenberg. 
E.  ZodiacuSy  Ehr. — ^Not  unfrequent  in  Ascidians« 

AcHNAKTHES^  Bory. 

A,  lofiffipes,  Ag. — Very  abundant  in  salt  water.    Victoria 

Dock  Timber  Pond^   very  copious  and  pure.     Marsh 

Chapel.      Humber    Banks.      Grimsby  Timber  Ponds. 

Very  abundant  on  ships^  bottoms  after  a  long  voyage. 
A.  brevipeSy  Ag. — ^Very  abundant  in  salt  water.     Victoria 

Dock  Timber  Pond.      Cleethorps.       Humber  Banks. 

Tetney.     Ditches  near  Stoneferry.     Abundant  on  ships' 

bottoms. 
A.  9ubse8sili8,  Kiitz. — Bare.     Pure  and  copious  in  pools  on 

the  Humber  Banks^  near  Marfleet^  attached  to  Clcub- 

phora. 
A.  eanlisy  Kiitz. — ^Not  unfrequent  in  fresh  water.     Springs^ 

Newbald.     Springs^  Cottingham.      Under  a  leaky  tap. 

Wawne.     Reservoir  Waterworks. 

AcHNANTHiDiUM,  Kiitzing. 

A.  lanceolatum,  Br€b. — rFresh  water^  not  common.    Ditch, 

Cottingham,  near  Mr.  Harrison's  Grounds.     River  Hull, 

at  Wawne. 
A.  microcephalum,  Kiitz. — Rare  in  fresh  water.     On  a  wall 

under  a  leaky  tap. 
A.  lineare — Sm. — Not  imfrequent  in  fresh  water.    Cottingham 

Beck,  attached  to  Cladophora.    Benningholme.    Pond  at 

Skirlaugh.  ^ 

Rhabdonema,  Kiitzing. 

R.  arcuaium,  Kiitz. — Frequent  on  Cladophora  at  Filey  Bridge. 

Whitby.     Flambro'  Head.    Ascidians.     Dairycoats,  Mr. 

Robt.  Harrison. 
R.  Adriaticum,  Kiitz. — Rare.     On  Coralline,  Whitby. 
R,  minutum,   Kiitz.— Rare.     On   Coralline^   Whitby.     Filey 

Bridge. 

Htalosika,  Kiitzing. 

H.  delicahda,  Kiitz. — ^Abundant  and  nearly  pure  on  a  ship's 
bottom  from  San  Felipe. 
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DiATOMA,   DecandoUe. 

D.  vulffore,  Borjr. — Frequent  in  fresh  water.  Reseiroir 
Waterworks.  River  Hull,  Wawne.  River  Derwent,  at 
Malton.     Harrogate.     Ripley.     Knaresbro\ 

D.  grande,  Sm. — Rare.     Wall  under  a  leaky  tap. 

D.  ekmgatum,  Ag. — Common  in  fresh  and  brackish  water. 
Pond,  Skirlaugh.  Reservoir  Waterworks.  Humber 
Banks^  in  pools.     Ripley.     Market  Weighton  Canal. 

D.  hyalinum,  Ktitz. — Very  abundant  and  pure  on  a  ship's 
bottom  from  Honduras.  Also  on  a  ship  from  San 
Felipe. 

Grammatofhora,  Ehrenberg. 

G.  marina,  Kiitz. — Abundant  and  pure  on  Cladophora  rupes^ 
tris  Rley  Bridge,  and  Flambro'  Head.  Whitby,  on  Coral- 
line.  Rare  in  Aseidians.  Timber  Pond,  Victoria  Dock, 
Dr.  Munroe. 

6.  macUenta,  Sm. — On  Coralline,  Whitby.  Filey  Bridge, 
sparingly. 

G.  serpentina,  Kiitz. — Rare.  Coralline,  Whitby.  In  a 
Dredging  taken  off  Flambro'  Head. 

G.  subtilissima,  Bailey. — Abundant  on  Cladophora  in  a  small 
pool  on  Filey  Bridge, 

Tabellaria,  Ehrenberg. 

T,  flocculosa,  Kiitz. — Not  unfrequent  in  fresh  water,  though 
never  abundant.  Spring  Head.  Cottingham.  Boggy 
ditch,  Saltersgate.     Spring  Ditch.     Risby  Pond. 

BiBDULPHiA,  Gray. 

B.  aurita,  Brfl). — ^Very  frequent  in  Aseidians. 

J5.  radiata.  Roper.     Not  unfrequent  in  Aseidians. 

B.  Rhombus,  Sm. — Frequent  in  Ascidian  gatherings.   Dredg- 

ings  off  Flambro'  Head. 
J5.  Baileyii,  Sm. — ^Very  frequent  in  Ascidian  gjatherings. 
B,  granulata.  Roper. — ^Not  unfrequent  in  Asciddan  gatherings. 

Rare  in  a  sand-gathering,  Hornsea. 
B.  turgida,  Sm.— Rare  in  Ascidian  gatherings. 

PoDOSiRA,  Ehrenberg. 

P.  hormoides,  Kiitz.— Aseidians.   Dredjgings,  Flambrtf  Head. 
P.  maculata,  Sm. — ^Abundant  in  Aseidians. 
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MELasiRA^   Agardh. 

M.  nummuloides,  Kiitz. — Abundant  in  salt  and  brackish  water. 

Victoria  Dock  Timber  Pond,  pure.     Grimsby.     Humber 

Banks.     Ditch  near  Stoneferry.     Daiiycoats. 
M.  Barrerii,  Greg. — Abundant  in  salt  ana  brackish  water. 

Pure  in  pools,   Humber  Banks.     Copious  in  Victoria 

Dock  Timber  Pond. 
M.  subflexilis,  Kiitz. — Local  in  brackish  water.     Pure  in  a 

ditch  running  from  Stoneferry  to  Sutton. 
M.  varians,  Ag. — Very  abundant  in  almost  every  fresh-water 

stream.     Pure  and  sporangia!  in  a  spring  at  Haltenprice. 

Spring  Ditch.    Cottingham.   Wawne.    Reservoir  Water- 
works.    Harrogate.     Bipley.     Hornsea  Deposit. 
?  M.  8p8  with  transverse  lines.     In  Ascidians. 
?  itf.  sps  with  longitudinal  lines.      In  Ascidians.     Common 

also  in  Peruvian  Guano. 

Orthosira,  Thwaites. 

O.   arenaria^   Sm. — Pure  in   a  spring,  Newbald.     Hornsea 

Deposit.     Tank    in    a    tropical    Fernery    and   Orchid 

House. 
O.   marina,   Sm. — Abundant  in  every  Ascidian  gathering. 

Sands  at  Hornsea. 
O.  spiTiosa,  Sm. — Sparingly  in  the  Hornsea  Peat  Deposit. 
O.  punctata,  Sm. — Abundant  in  the  Peat  Deposit,  Hornsea. 

Sparingly  in  an  Ascidian  gathering,  probably  accidental. 

In  a  brackish  ditch  leading  from  Stoneferry  to  Sutton, 

sparingly. 

Mastogloia,  Thwaites. 

M.  Danseii,  Thw. — Bare.     Outlet,  Hornsea  Meer. 

M.  Smithii,  Thw. — Rare  in  brackish  water.  Stallingbro'. 
Humber  Bank.     Ditch,  near  Stoneferry  rare. 

M.  lanceolata,  Thw. — Rare.  Timber  Pond,  Victoria  Dock, 
Mr.  Robt.  Harrison. 

M.  aptculata,  Sm. — Rare  with  the  above,  Mr.  Robt.  Har- 
rison. I 

Berkeleya,  Greville. 
B.  "fraffilis,  Grev. — Rare.   Dairycoats,^'  Mr.  Robt.  Harrison. 

Encyonema,   Kiitzing. 

E.  prostratum,  Ralfc. — ^Not  unfrequent  in  fresh  water.  River 
Hull,  Wawne.  Reservoir  Waterworks,  copious.  Harro- 
gate.  Newland,  Toft  Lane,  near  Cemetery,  Dr.  Munroe. 
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E.  coespitosum,  Kiitz. — Frequent  in  fresh  water.  River  Hull, 
Wawne.  Reservoir  Waterworks.  Stream  "Birk  Cragg,'* 
Harrogate.    Newland,  Toft  Lane,  Dr.  Munroe. 

CoLlETONEMA,  Brebissou. 

C.  eximium,  Thw. — Not  unfrequent,  though  always  much 
mixed.  River  Hull,  near  Stoneferry,  frequent.  Wawne. 
Outlet  to  Hornsea  Meer. 

C.  vulgar e,  Thw. — Rare.     Spring  at  Cottingham. 

C  neglectum,  Thw. — Rare  in  fresh  water.  Wall  under  a 
leaky  tap.  River  HuU,  Wawne.  Reservoir  Water- 
works. 

ScHizoNEMA,   Agardh. 

S.  crucigerum,  Sm. — ^Very  frequent  in  salt  and  brackish 
water.  Copious  and  nearly  pure  in  the  Victoria  Dock 
Timber  Pond.  Outlet  Hornsea  Meer.  Tetney.  Humber 
Banks.     Grimsby  Timber  Pond. 

S.  Smithii,  Ag. — Abundant,  growing  on  the  submerged  Peat 
Beds  at  Hornsea. 

S.  divergens,  Sm. — Salt-water  ditch,  Marsh  Chapel. 

S.  Dillwyrdiy  Ag. — Not  unfrequent  in  brackish  water.  Hum- 
ber Banks.     Copious,  Victoria  Dock  Timber  Pond. 

S,  laciniatum,  Harv. — Abundant  on  Rocks,  Flambro'  Head. 

S.  helmintosum,  Chauv. — Timber  Pond,  Victoria,  Dock,  Mr. 
Robt.  Harrison. 

HoMCEOCLADiA,  Agardh. 

H.  sigmoidea,  Sm. — Abimdant  on  the  Piers  of  the  Victoria 
Dock.    New  Holland  Jetty.    Breakwater  near  Hessle. 

Gloionema,  Ehrenbei^. 

G.  sigmoidea?  Ehr. — Abundant  in  the  Magnesian  Well, 
Harrogate.  Also  abundant  on  some  mooring  posts  near 
Dairycoats. 

ASTERIONELLA,  HaSSCll. 

A.  formosay  Hass. — Not  unfrequent  in  the  wooden  Outlet  to 

the  Pond  at  Ripley  Castle. 
A.  Ralfsii,  Sm. — ^Very  frequent  in  Ascidians. 
A.  Bleakeleyiiy  Sm.? — Rare  in  an  Ascidian  gathering. 

Cresswellia,   Amott. 


A.  Turris,  Amott. — Frequent  in  Ascidians. 
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Rhizosolenia^   Ehrenberg. 

R.  styUformia,   Brightwell.  —  Veiy  abundant  in  Ascidian 

gatherings. 
R,  robusta,  Nor.  M.  S. — ^Not  unfrequent  in  Ascidians. 
jR.  imbricata,  Brightw. — Frequent  in  Ascidians. 
R.  alata,  Brightw. — ^Very  frequent  in  Ascidians. 
R.  setiffera,  Brightw. — Not  uncommon  with  the  above. 
R.  Catcar-avis,  Schultz. — Rare.     In  an  Ascidian. 

Syndendrium^   Ehrenberg, 
R.  diadema,  Ehr. — Rare.     In  Ascidians. 

DicLADiA^  Ehrenberg. 
D,  capreolis,  Ehr. — Rare.     In  Ascidians. 

Chcbtoceras^  Ehrenberg. 

C  Wiffhamii,  Brightw. — Frequent  in  Ascidians. 
C.  bacillaria,  Bailey. — Not  unfrequent  in  Ascidians* 
C.  boreale,  Bailey. — Frequent  in  Ascidians. 
C.  Peruvianum,  Brightw. — Rare.     In  Ascidians. 

Bacteriastrum,  Ehrenberg. 
B,  Jurcattim, — Frequent  in  Ascidiana. 


INDEX    TO    TRANSACTIONS. 


VOLUME    VIII. 


A. 

Jeanthtmeira,  60. 

AeAnaniAet,  Borj,  164. 

AchnoHihidium,  Kiitz.,  164. 

Jeimoeyclui,  Ehr.,  63. 

Allman,  G.  On  the  structure  of  Car- 

dweUa  eyeUAjformis,  125. 
Jmpiipieura,  Adtcing,  68. 
AmpJUprora,  Elir.,  6/. 
AmpkiMras  JTiliem  (H.  ft  B.),  58. 
Amphora,  Ehr.,  61. 
AiterumelUiy  Hass.,  167. 
AiUromphahu^  Ehr.,  44»  46. 

„  cenirasteTg   G.  Johnst.. 

134. 
„  elegant^  Wall.,  46. 

G^#w7/«,  WaU.,  17. 
imMeaiits;  Wall,  46. 
wi«%tf,  T.  W.,  153. 

„      decora,  T.  W.,  162. 
Asierolampra^  Elir.,  44,  47, 107. 

„  Monograph  of  the  Ge- 

nus, hj  EL  K.  Greville,  103. 

„  Arachne,    Br^b.   (sp.), 

123. 
„  Beaumontii^  Ehr.,  116. 

„  BrooJtei,    Bailey  (sp.), 

119. 
„  Dallanana^  Grev.,  115. 

Darunnii,  Ehr.,  116. 
„  eleganty  Grey.,  118. 

„  flabellaia^  Br^b.  (sp.), 

116. 
^wt/fe»,  WaU.,  113. 
„  i«p/A;/u3r6b.(8p.)122. 

„  HUUmana^  Grey.,  117. 

„  Uookerii^    Ehr.    (sp.), 

114. 
„  imbrieata^  Wall,  (sp.), 

119. 
MaliMi,  WaU.,  47. 
Marylandica,  Ehr.,  47, 


I  AMkroUm^pra  Bjopmanoy  Grey.,  120. 
iZo^ffilflr,  GreTiUe,  111. 
8wrcopkagn»^  Wall,  (sp.), 

184 
SkadboHiana,  Grey.,  121. 
variabilis,  Greyille,  111. 
JTailicAiana,  Grey.,  116. 


$9 


Q.  F. 


tfyui 
108. 


VOL.   Vlll. 


B. 

Baeillaria,  Gmel.,  163. 
BacUriattrum,  Ehr.,  168. 
Berkelega,  Greyille,  166. 
Biddulphia,  Gray,  165. 
Blood-discs,  '*  Granolated. 
Pollock  on,  4. 

C. 

Oampglodiseus,  Elir.,  63. 

„         R.  K.  GreviUe  ou  new 
species  of,  29. 

„  ambiguus,  31. 

„  diplotiietui,  31. 

„  imperiaiis,  30. 

„  Kiiionianm^  32. 

„  wutrginatui,  30. 

„  Normanianus,  29. 

„  notaitUy  31. 

Carduelia  cgathiformu,  G.  Allman  on 

the  structure  of,  125. 
Catalogue  of  the  Library  of  the  Mi- 
croscopical Society,*  9. 
Ckatocero9,  Ehr.,  168. 

„        armaitm,  T.  W.,  151. 
„        Bacteriattrum^  Wall.,  48. 
„        boreale^  Bail.,  162. 
Clotierium  acieulare,  Nitzsch.,  153. 
CoecoMeis,  Ehr.,  62. 
Coeeonema,  Ehr.,  161. 

„        cgmbiforme,  33. 
CoUoionemar  Br6b.,  167. 
„         fw^«/tf,  33. 
Gonfenroidee,  T.  C.  Druce  on  the 
reprodaolive  process  in  the,  71. 

/ 


170 


INDEX   TO   TRANSACTIONS. 


Coscinodiscui,  Ehr.,  62. 

„  radiaius,  Ebr.,  48. 

Crestwellia,  Amott,  167. 
/ehiella,  Kiitz.,  63. 
taiopleura.  Smith,  65. 
i6ella,  Agardh,  61. 

D. 

Denticula,  Kiifcz.,  163. 
Diatoma^  Decand.,  165. 
DiatomacesB  foxmd  near  Gambia,  O. 

Notes  on,  by  Hamilton  L.  Smith, 

33. 

If  oooorring  in  the  neigh- 

bourhood of   Hull     List  of,  by 
Geo.  Norman,  59, 156. 

),  Toffen  West.    Remarks 

on  some  new  or  imperfectly  de- 
scribed, and  on  a  new  Besmid. 
147. 
Diatom-valve,  G.  C.  Wallich  on  the 
development  and  structure  of  the, 
129. 

Dicladia,  Ehr.,  168. 
Doryphora,  Kutz.,  161. 
Druce,  T.  0.    On  the  reproductive 
process  in  the  Confervoideae,  71. 

E. 

3u^<mema,  Kiitzing,  166. 
EpHkemioj  Kiitzing,  60. 
Eucampia,  Ehr.,  164. 
ISupodUcui,  Ehr.,  62. 

F. 
FragiHaria,  Lyngb.,  163. 

G. 

Oloionema,  Ehr.,  167. 
Qomphonema,  Agardh,  34,  162. 
anomalum,  33. 
dicMomum,  33. 
ovaium,  33. 
sarcophagta,  33. 
Orammatophora,  Enr.,  165. 
"Granulated"    Blood-discs.     G.  F. 

Pollock  on,  4. 
Greville,  R.  K.    Monograph  of  the 
genus  Asterolampra,  induding  As- 
tenmphalus  and  Spaiangidiufi^^  102. 
„  On  new  species  of 

CampylodiseuB,  29. 

H. 

HmidUetu,  n.  gen.,  Wall.,  42. 

„        Cuneiform^,  Wall.,  42. 
Hicks,  J.  Braxton.    On  the  Amceboid 
conditions  of  Folvox  globator^  99.    | 


99 
ti 

19 


Himaniidium,  Ehr.,  103. 
HomcBocladia,  Agardh,  167. 
Hjfolonra^  Kiits.^  164. 

M. 

Masio^loia,  Thwaites,  166. 
Melonra,  Agardh,  166. 
Meridian,  Agardh,  162. 
„        circulare^  33. 
M        eofuirictum,  34.  « 

Microscope,  binocular,  F.  H.  Wen- 
ham  on  an  improved,  154. 
Microscopical  Society,  Annual  Meet- 
ing of,  81. 

„  Catalogue      of 

Library  of  the,  9. 

»,  Officers,     elec- 

tion of,  99. 

„  Fresideint's  Ad- 

dress, 83. 
Mounting  Instrument.    James  Smith 
on  a,  2. 

N. 

Naviculot  Bory,  68. 
NiiMeMoj  Hassall,  66. 

„        lanceolata.  Smith,  48. 
Norman,  Geo.    List  of  Diatomacen 
occurring  in  the  neighbourhood  of 
HuU,  59. 

O. 

Odoniidium,  Kutz.,  163. 
Otikoaira,  Thwaites,  166. 
„        oriektlea,  34. 


P. 

Pinnularia,  Ehr.,  166. 
Pleuroaigma,  Sm.,  158. 
Fodonra,  Ehr.,  165. 

„        cmpretta,  T.  W.,  180. 
Pollock,    G.  P.      Observations    on 
"  Granulated"  Blood-discs,  4. 

R. 

RAaidonma,  Kiitz.,  164. 
BMpidophora,  Kiitz.,  162. 
Bhizosolenia,  50, 168. 
Roper,  F.  C.  S.    On  Triceraiium  arc- 
ticum^  55. 

S. 

Schizonemay  Agardh,  167. 
Section  Instrument.     James    Smith 
on  a,  1. 

Siliceous  Organisms  found  in  the  Di- 
gestive cavities  of  the  Salp€B^  G 
C.  Wallich  on,  36. 


INDEX  TO   TRANSACTIONS. 


171 


Smith,  James.    Qaa  Section,  and  a 

Mounting  Instroment,  1. 
Smithy  Hamilton,  L.    Notes  on  Dia- 
iomaoen  found  near  Gambia,  Ohio, 
33. 
SpaiangidUmy  Br6b.,  44. 
Siauroiieit,  33, 158. 
Siigmaiapkora^  n.  gen..  Wall,  43. 
„  laneeoUUa,  Wall.,  43. 

„  fwfrata,  WalL,  43. 

Surirella,  Turpin,  64. 
Sjndendnvm^  Ehr.,  168. 
^nedra,  Ehr.,  160. 

„      iWio/M,  Wall.,  48. 

T. 

TabeUaria,  Ehr.,  166. 
Toxomdea,  Donkin,  160. 
Trieeratitm,  Ehr.,  63, 147. 

„  areiieum,  Brightwell.    F. 

G.  S.  Roper  on,  55,  58. 

Bleakleyii,  Sm.,  160. 

Br^hiwelUi,  T.  W.,  149. 

easiellaimn,  Br^b.,  147. 

condecoruwij  58. 

eoniferumi  Br6b.,  148. 

formotum,  Haas.,  149. 

inirieatum,  T.  W.,  148. 

marginaium,  Br^b.,  148. 

MoiUereyii,  58. 

Parw«/a,Br6b.,147. 


9» 
9) 
M 
>l 

9> 


>* 


TrieeraiiMm  puneiahtm,  WalL,  48. 

iZd^'^  Smith,  160. 

itnokUum^  58. 

iriiulcum.  Bail.,  148. 

variabiles  Br6b.,  149. 

««»0MfM,  Br6b.,  147, 148. 

F»7i«nh  58. 
Trgblumella,  Smith,  65. 

V. 

Volvox  qlobator.  J.  B.  Hicks  on  the 
AmsDoid  conditions  of,  99. 

W. 

Wallich,  G.  C.  On  the  development 
and  structure  of  the  Diatom-yalve^ 
129. 

„  On  the  Siliceous  or- 

ganisms found  in  the  Diffestiye  ca- 
yities  of  the  Salpa^  ana  on  their 
reUtion  to  the  Elmt  nodules  of  the 
Chalk  formation,  36. 

Wenham,  E.  H.  On  an  Improved 
Binocular  Microscope,  154. 

West,  Tuffen.  Bemarlcs  on  some  new 
or  imperfectly  described  Diatoms- 
ceiB,  and  on  a  new  Desmid,  147. 

X. 

Xanihidia,  49. 
XantkuUnm,  Wall.,  56. 


PRINTER   BY    J.   E.   AOLAKO,    BARTHOLOMEW^    CLOSE. 


QUARTERLY    JOURNAL 

OF 

MICROSCOPICAL    SCIENCE. 

EDWIN    LANKESTER,    M.D.,  F.B.S.,   F.L.S., 
GEORGE    BUSK,  F.R.C.S.E.,  F.R.S.,  Sec.  L.S. 

Tonrara  Tin. 

Mtit^  glltulniluiiu  OR  ffidab  ma  Stout. 


LONDON: 

JOHN  CHUECHILl,  NEW  BURLINGTON  STRBaST. 

1860. 


ORIGINAL  COMMUNICATIONS. 


On  the  Stkucturb  and  Mode  of  Formation  of  Starch 
Granules,  according  to  the  Principle  of  "  Molecular 
Coalescence/'  By  George  Bainey,  M.R.C.S.,  Lecturer 
on  Microscopical  Anatomy  at  St.  Thomas's  Hospital. 

Starch,  from  its  physiological  importance,  remarkable 
structural  peculiarities,  and  general  diffusion  through  the 
vegetable  kingdom,  has  been  a  favourite  subject  of  investiga- 
tion with  physiologists  and  microscopists.  However,  not- 
withstanding the  attention  which  has  been  devoted  to  its 
structure  and  development,  it  is  acknowledged  by  the  greatest 
physiologists  to  be  known  but  little  of.  (See  Mr.  Busk's 
paper  on  "  Starch  Granules,"  in  the  number  of  the  '  Quar- 
terly Journal  of  Microscopical  Science'  for  April,  1853.) 
There  are,  doubtless,  intrinsic  difficulties  attending  the  inves- 
tigation of  this  substance,  but  these  have  been  very  much 
augmented  by  the  principle  on  which  the  examination  has 
been  conducted,  namely,  the  cellular  hypothesis.  If  this 
hypothesis  had  been  in  itself  correct,  and  admissible  as  a 
basis  of  explanation  of  the  facts  connected  with  the  structure 
and  mode  of  formation  of  the  starch  granule,  it  ought,  con- 
sidering the  amount  of  talent  and  ingenuity  which  have  been 
employed  in  its  application  to  these  inquiries,  to  have  thrown 
more  light  upon  these  much  disputed,  and  as  yet  entirely 
unsettled  questions. 

After  this  apology  for  thus  differing  from  the  high  and 
almost  universally  credited  authorities  of  the  present  day,  I 
shall  proceed  to  explain  on  a  new  principle — one  strictly  me- 
chanical in  its  immediate  operation — ''  the  principle  of  mole- 
cular coalescence," — ^those  points  connected  with  the  structure 
and  development  of  starch  granules,  by  which  physiologists 
and  botanists  have  been  so  long  puzzled.  In  this  paper  the  ' 
same  train  of  reasoning  will  be  employed,  and  the  same 
experimental  data  adduced,  as  in  my  last  paper,  that  on  the 
"  Structure  and  Mode  of  Formation  of  the  Dental  Tissues," 
as  also  in  that  on  '^  Shell  Structures ;"  and  hence,  though 
treating  of  a  very  different  class  of  organized  structures,  this 
is  still  but  an  extension  of  my  former  researches. 
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It  may  at  first  appear  startling  that  substances  so  disftimilar 
as  carbonate  of  _liine^  as  found  in  shells,  or  a  mixture  of  car- 
bonate and  phosphate  of  lime,  as  it  occurs  in  bone  or  dentine, 
should  have  anything  in  common  either  in  their  structure  or 
in  the  manner  m  which  they  are  formed;  but  I  may  remark 
that  none  of  these  structures  is  so  simple,  and  so  exclusively 
mineral  or  organic  as  is  generally  supposed.  The  carbonates 
and  phosphates  of  a  rounded  form  are  all  compounds  of  a 
viscid  substance  and  eai-thy  matter;  and  starch  granules 
have  diffused  through  their  structure  a  small  quantity  of 
earthy  matter.  I  have  always  found  that  starch  burnt  to  ash 
on  platinum  leaves  a  residue  of  lime ;  but  desirous  to  have 
more  precise  knowledge  upon  this  point,  I  availed  myself  of 
the  advantage  of  the  assistance  of  Dr.  Moldenhauer,  the 
chemical  assistant  at  St.  Thomas's  Hospital,  in  making  for 
me  a  quantitative  analysis  of  some  potato-starch  prepared 
for  the  purpose.  The  result  of  which  is,  in  100  grains  of 
dry  potato-starch — 
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These  ashes  we  found  to  contain  silica  and  phosphate  of 
lime ;  the  proportions  I  did  not  think  it  necessary  to  have 
determined.  However,  the  globular  form  of  the  carbonate 
of  lime,  occurring  in  the  deep  layer  of  the  shells  of  Crusta- 
ceans, is  as  high  in  the  physiological  scale  as  the  granules  of 
starch. 

In  treating  this  subject  I  shall  first  consider  the  different 
forms  in  which  the  particles  of  starch  occur,  and  their  re« 
semblance  to  corresponding  forms  of  certain  solid  bodies, 
undoubtedly  produced  by  the  coalescence  of  their  particles ; 
and  then  I  shall  show  that  the  chemical  and  mechanical 
conditions  necessary  to  produce  such  forms  of  starch  exist  in 
ihe  vegetable  organization.  The  various  forms  of  starch 
must  be  examined  both  when  the  starch  is  in  the  starch- 
eells  and  after  it  has  been  removed  from  them.  Sections  of 
growing  vegetables  in  which  starch  is  formed  in  lai^e  quan- 
tities, as  in  the  very  young  tubers  of  potatoes,  will  serve  for 
this  purpose.  In  such  sections,  in  this  and  the  majority  of 
plants,  the  starch-ceUs  in  the  vicinity  of  the  ramifications  of 
the  vessels  wiU  be  seen  to  contain  very  small  spherules  of 
starch,  many  of  them  too  minute  to  be  accurately  measured ; 
yet,  notwithstanding  their  minuteness,  their  figure  is  well 
defined,  and  they  are  made  Uack  or  blue  by  iodine,  proving 
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that  they  are  as  much  starch  as  the  larger  globules^  and 
difTering  from  them  in  nothing  but  size.  These  sphe- 
rules may  either  be  £ree  in  their  starch-cells,  or  conglo- 
merated and  joined  together  in  pairs  or  threes,  producing 
dumb-bell  or  somewhat  triangular  forms.  Sometimes  they 
are  found  with  shreds  of  membrane,  and  at  others  are 
invested  more  or  less  by  an  utricle.  In  the  starch-cells  more 
remote,  the  granules  are  larger  and  fewer,  so  that  their 
increase  in  size  is  attended  with  a  diminution  in  number, 
showing  most  clearly  that  the  largest  are  the  product  of  the 
union  of  those  of  an  inferior  size.  Indeed,  the  number  of 
granules  of  a  small  size  is  such  in  some  of  the  starch  cells 
tiiat  it  would  be  itapossible  that  they  all  could  become 
developed  into  large  granules  without  the  spaces  containing 
them  undergoing  a  most  inordinate  increase  in  size,  which  is 
not  the  fact ;  the  spaces  in  which  the  middle-sized  granules 
are  lodged  being  about  the  same  size  as  those  containing  the 
largest  granules.  But  the  chief  evidence  in  support  of  this  con- 
clusion must  be  obtained  from  the  microscopic  examination 
of  all  the  various  forms  of  starch,  beginning  with  that  which 
is  merely  granular,  and  going  up  to  that  which  is  most  per- 
fect. Such  an  examination  will  show  that  there  are  exactly 
the  same  class  of  appearances  to  be  found  in  starch,  indicative 
of  coalescence  of  its  particles,  as  are  presented  by  the  several 
forms  of  carbonate  of  lime,  whether  prepared  artificially  or 
occurring  in  organized  tissues. 

Plate  I  contains  representations  of  different  forms  of 
starch ;  fig.  1  is  the  ordinary  form  of  the  larger  granules. 
This  was  taken  from  the  immature  fruit  of  the  potato. 
Nothing  that  I  have  examined  shows  the  laminated  character 
of  starch  granules  so  well  as  these  potato  apples,  as  they  are 
call€^.  Figs.  2  and  3,  drawn  from  specimens  of  common 
potato  starch,  are  similar  to  those  pointed  out  by  Mr.  E.  J. 
Quekett  as  the  result  of  cell  multiplication  by  division,  a 
view  stiD,  I  believe,  generally  entertained  by  botanists.  This 
hypothesis  is  considered  by  physiologists  to  apply  only  to 
even  numbers,  but  fig.  4,  and  also  fig.  5,  which  latter  is  copied 
from  Criiger's  plate  in  the  '  Joum.  of  Micros.  Science,'  for 
April,  1854,  show  three  granules  similarly  united,  all  as 
nearly  as  possible  of  the  same  size.  Now  the  question  is 
whether  this  hypothesis  extends  also  to  uneven  numbers,  or 
whether  these  specimens  are  merely  three  granules  joined 
together,  and  in  an  early  stage  of  coalescence.  Examples  of 
this  form  are  not  imcommon.  In  the  specimen  of  starch 
from  which  these  were  taken  there  was  no  difficultvin  finding 
them,  being  almost  as  common  as  the  pairs.     This  starch 
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was  prepared  from  potatoes  which  had  been  kept  nearly  a 
year.  I  have  dwelt  upon  this  form^  as  appearing  to  me  rather 
singular  that  it  should  not  have  been  observed  by  more 
botanists ;  perhaps  if  it  had  been  sought  for  as  diligently  as 
the  granules  in  pairs  its  existence  would  have  been  more 
generally  noticed.  This  observation  may  serve  as  a  hint  in 
the  examination  of  other  structures  in  which  the  division  of 
cells  into  two  is  said  to  take  place  as  in  cartilage.  I  am 
perfectly  aware  that  triplets  with  granules  of  nearly  equal 
size  will^  as  a  matter  of  course^  be  less  frequent  than  similar 
pairs.  Those  represented  in  figs.  2  and  3  are  a  modification 
of  the  dumb-bell  shape^  which  is  seen  much  better  in  the 
smaller  granules  which  unite  before  they  lose  their  spherical 
form.  These  may  be  well  seen  in  thin  transverse  sections  of 
the  very  young  houseleek,  Sempervivum  tectorum. 

Figs.  6  and  7  are  representations  of  a  description  of  starch 
granule^  called  by  physiologists  '^  compound  granules.'^ 
These  have  been  variously  explained  by  different  authors,  but 
in  all  cases  which  have  come  under  my  notice  the  explanation 
of  the  central  part  of  such  granules  has  been  made  dependent 
upon  some  assumption  which  has  been  irreconcilable  with 
the  principle  of  explanation  applied  to  the  peripheral  part.''^ 

Fig.  6  is  taken  from  Criiger^s  plate^  as  copied  in  the  'Micro- 
scopical Journal.'  This  copy,  I  may  observe,  is  not  intro- 
duced here,  from  my  being  unable  to  obtain  similar  specimens 
myself.  They  are  frequent  enough  in  the  kind  of  starch 
called  "tons  les  mois,'*  but  the  facts  very  well  shown  by 
these  drawings  will  have  more  weight  as  coming  from  diffe- 
rent and  independent  observers.  These  granides  consist  of 
two  or  more  simple  granules,  each  having  its  own  lamells-, 
and  the  whole  surrounded  by  common  lamellae. 

Fig.  8  is  an  accurate  representation  of  two  globules  of 
carbonate  of  lime  fi^m  the  calcifying  shell  of  the  oyster. 
There  is  so  striking  a  resemblance  between  the  structure  of 
these  and  those  marked  fig.  6,  that  no  one  would  question 
their  laminated  structure  and  their  union  as  being  otherwise 
than  the  result  of  a  similar  cause,  and  very  likely  to  be  pro- 
duced in  both  cases,  either  by  the  layers  of  increment 
deposited  on  the  inner  surface  of  a  cell-waJl,  or  by  the  layers 
deposited  around  a  centre  or  nucleus.  Such  was  the  con- 
clusion arrived  at  respecting  these  bodies  by  phjrsiologists 
before  it  was  shown  by  me,  in  1857,  that  exactly  such 
forms  as  that  represented  in  fig.  8  could  be  pix>duced 
artificially,  and  that  there  were  sufficient  grounds  for  be- 

*  Bee  these,  treated  of  in  the  April  numbier  of  1854  of  the  '  Qimrterly 
Journal  of  Microscopical  Science/  by  Dr.  Allman  and  H.  Cruj|er. 
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lieving  that  the  chemical  and  mechanical  conditions  which 
were  employed  in  the  experimental  process  for  obtaining  them 
existed  in  the  animal  organization^  and  therefore  that  both 
kinds  of  carbonate  globules  were  of  the  same  structure  and 
produced  under  the  influence  of  the  same  agencies. 

Fig.  9  is  a  representation  of  some  of  the  largest  kind  ofr 
artificial  globules  joined  together^  and  in  progress  of  coales- 
cence to  form  a  single  one,  just  as  those  'represented  hjr 
fig.  8  are;  and,  doubtless,  the  globules  of  starch  in  figs.  6 
and  7  are  in  a  like  condition  of  coalescence. 

I  will  now  proceed  to  the  second  part  of  this  paper,  that 
is,  to  show  that  chemical  and  mechanical  conditions  similar 
to  those  in  the  experimental  process  for  obtaining  carbonate 
of  lime  globules,  and  which  are  necessary,  on  the  same  prin- 
ciple, to  produce  these  several  forms  of  starch,  exist  in  the 
vegetable  organization.  This  I  look  upon  as  the  most  novel 
and  important  part  of  this  communication. 

Now,  as  it  is  a  fact  generally  admitted,  that  vegetable 
membrane  is  impermeable  by  solids,  however  minute  may  be 
their  particles,  it  can  only  be  in  the  interior  of  the  starch- 
cells  that  starch  can  receive  its  solid  form.  Hence,  there 
must  exist  in  solution  in  these  cavities  some  fluid  capable  of 
furnishing  starch,  or  from  which  starch  can  be  precipitated 
on  the  access  of  a  second  fluid  containing  some  one  or  other 
of  the  constituents  of  starch  in  solution.  Now,  with  respect 
to  the  first  solution  there  will  not  be  much  difficulty,  as 
dextrine — ''  a  soluble  substance  found  in  almost  all  parts  of 
plants^' — or  some  solution  analogous  to  it,  will  fulfil  this—  the 
first — condition.  And  as  respects  the  second,  the  difficulty 
is  still  less,  as  there  is  no  known  solution  but  that  of  gum, 
which  is  diffused  generally  through  plants.  Hence,  if  starch 
be  produced  upon  the  principle  of  precipitation,  from  a  fluid 
within  the  starch-cell,  asthe  globular  carbonate,  andthemixture 
of  globular  carbonate  with  phosphate  of  lime  are  in  the  hard 
tissues  of  animals,  there  is  no  other  solution  but  that  of  gum, 
which,  from  its  general  difiusion  in  the  tissue  of  these  cells, 
can  precipitate  it.  Now,  to  show  that  these  substances,  under 
the  circumstances  they  exist  in  vegetables,  will  perfectly  fulfil 
all  the  conditions  necessary  for  the  formation  of  starch  in  the 
cells  of  plants,  I  will  give  some  out  of  the  many  experiments 
which  I  have  made  for  that  purpose. 

I  will  first  show  that  gum  possesses  some  remarkable  pro- 
perties which,  I  believe,  are  entirely  unknown  both  to  che- 
mists and  physiologists.  One  of  these  properties  is  its  action 
as  a  general  precipitant  of  substances  contained  in  solution 
in  the  juices  of  plants,  and  the  other  is  its  action  on  dextrine. 
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from  which  it  precipitates  a  modiiied  form  of  starchy  and,  on 
an  alkaline  solution  of  starch,  from  which  it  precipitates 
pure  starch.  To  show  the  first  property— that  of  a  general 
precipitant — ^it  is  necessary  to  obtain  the  expressed  juice  of 
fresh  vegetables,  previously  bruised  or  rasped,  and  filtered 
through  blotting-paper  once  or  twice,  so  that  it  may  be  per- 
fectly clear.  Some  of  this  juice  is  then  to  be  filtered  into  a 
test-tube,  into  which  a  small  quantity  of  filtered  solution  of 
gum  arable  has  been  introduced,  when,  after  these  fluids 
have  remained  for  a  few  minutes,  the  stratum  of  juice  in  con- 
tact with  the  solution  of  gum  will  lose  its  transparency,  be- 
come turbid,  and  soon  deposit,  in  greater  or  less  quantity, 
the  vegetable  matter  which  it  had  held  in  solution.  I  have 
performed  this  experiment  upon  the  juice  of  several  plants, 
and  always  with  the  same  result.  The  juice  of  the  bruised 
stems  of  the  potato,  as  also  that  of  the  rasped  bulbs,  will 
serve  very  well  for  tlus  experiment,  and  especudly  the  latter, 
as  it  can  at  all  times  be  procured.  I  may  observe,  that  the 
filtered  juice  of  some  vegetables  will,  after  standing  a  short 
-time,  without  the  addition  of  any  gum,  become  turbid  and  de- 
posit of  itself.  But  this  deposit  I  have  not  mistaken  for 
that  produced  by  the  gum,  the  latter  beginning  to  be  appa- 
rent within  a  minute  or  two  after  the  contact  of  the  gum 
with  the  expressed  juice,  whilst  the  former  requires  several 
hours,  or  an  indefinite  time,  for  its  production.  I  may  also 
notice,  that  this  property  of  gum  is  not,  so  far  as  I  can  dis- 
cover, attributable  to  any  earthy  or  metallic  salt  which  it 
may  contain,  or  to  the  acid  which  is  generated  by  it,  after 
being  kept  for  some  time  in  solution,  but  it  appears  to  be 
essentially  a  property  of  vegetable  gum,  that  is,  of  a  sub- 
stance which  forms  with  water  an  adhesive  solution,  from 
which  it  is  precipitated  by  silicate  of  potash,  and  thrown 
down  by  alcohol  in  the  form  of  opaque  white  flakes.  As,  in 
order  to  be  assured  upon  this  point,  I  employed  in  my  expe- 
riments gum  from  which  the  salts  of  lime  had  been  separated 
by  oxalate  of  ammonia,  also  gum  which  had  been  precipi- 
tated from  its  solution  in  watel*  by  alcohol,  and  after  that 
dried  and  redissolved  in  water,  also  a  solution  of  gum  made 
slightly  alkaline,  all  with  essentially  the  same  result  as  that 
obtained  by  the  unpurified  gum.  I  will  now  give  some  expe- 
riments showing  the  efiect  of  gum  upon  dextrine,  and  upon 
starch  dissolved  in  a  solution  of  potash.  It  is  well  known  that 
dextrine  is  formed  by  heating  starch,  and  also  by  the  action 
of  sulphuric  acid  upon  starch;  I  therefore  obtained  a 
substance  known  in  commerce  by  the  title  of  soluble  gum. 
It  is  made  by  applying  heat  to  starch  in  a  suitable  apparatus. 
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This^  when  put  into  cold  water^  affords  a  solution^  whicli  is 
turned  brown  by  the  action  of  iodine.  This  is  a  solution  of 
dextrine.  I  also  obtained  a  similar  solution  by  mixing 
potato  starch  with  sulphuric^  muriatic^  and  nitric  acids.  But 
I  generally  employed  that  made  with  muriatic  acid^  in  con- 
sequence of  its  not  precipitating  the  lime  from  the  gam,, 
which  sulphuric  acid  did^  as  a  sulphate  of  lime,  and  henee 
did  not  require  purified  gum  to  be  employed  in  the  experi- 
ments with  it.  I  employed,  likewise,  a  dextrine  made  by 
dissolving  soluble  gum  in  water  with  citric  acid.  This  I  did, 
in  consequence  of  the  muriatic  and  sulphuric  acids  having  a 
particular  action  upon  gum— that  of  converting  it  into  a 
transparent  insoluble  substance,  which  the  citric  acid  does 
not. 

To  show  the  effect  of  a  solution  of  gum  in  precipitating 
starch  from  dextrine,  the  same  mode  of  experimenting  as  that 
just  described  in  reterence  to  its  action  upon  the  juice  of 
plants  may  be  employed.  One  way  which  I  have  found  con- 
venient to  demonstrate  the  action  of  gum  upon  a  solution  of 
dextrine,  is  to  put  on  a  microscope  slide  a  few  drops  of  very 
thick  solution  of  gum,  and  on  the  top  of  that  a  drop  or  two  of 
solution  of  soluble  gum,  or  of  starch,  acted  upon  by  an  acid,  and 
then  to  examine  these  with  the  microscope  whilst  the  action 
is  going  on,  and  without  placing  upon  them  any  cover  of  glass, 
when  it  will  be  seen  that  the  solution  of  gum  causes  the 
solidification  of  the  dextrine  starch  in  minute  particles, 
having  a  finely  granular  appearance.  The  two  solutions  seem 
also  to  exert  a  repellant  action  on  one  another,  and  the 
starch  runs  into  globular  forms,  just  as  oil  would  do  if  placed 
on  water.  To  show  this  fact,  and  the  form  given  to  the 
starch,  these  solutions  should  afterwards  be  allowed  to  dry 
on  the  slide,  and  a  drop  of  solution  of  iodide  of  potassium, 
containing  also  some  tincture  of  iodine,  added ;  and  then  over 
them  a  cover  of  thin  glass  may  be  placed.  The  form  which 
the  starch  had  taken  will  be  seen  by  the  colour  imparted 
to  it  by  the  iodine.  On  washing  these  with  water  the  circular 
patches  of  starch  will  be  broken  up,  but  the  starch  itself  will 
remain  solidified  in  granules  of  various  shapes  and  sizes. 
With  a  view  to  determine  how  far  these  efifects  might  be 
attributable  to  the  medium  in  which  the  starch  had  been 
dissolved,  I  dissolved  some  potato  starch  in  a  solution  of 
caustic  potash,  and,  after  having  filtered  the  solution  until  it 
was  entirely  without  any  solid  matter,  placed  a  drop  of  it 
upon  a  solution  of  gum,  and  proceeded  precisely  in  the  same 
manner  as  described  in  the  last  experiment.  I  found  that 
exactly  the  same  effect  was  produced,  that  is,  the  solidifica- 
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tion  of  the  starch.  After  these  had  been  allowed  to  dry  on 
the  glass  as  before  directed^  the  starch  thus  precipitated  was 
transferred  from  the  slide  to  a  watch-glass  filled  with  water, 
and  allowed  to  remain  until  the  gum  was  all  dissolved,  and 
then  it  was  washed  several  times.  In  this  case  it  does  not 
alter  its  form,  which  is  that  of  a  granular  areolated  film  of 
solid  matter,  which,  from  the  action  of  iodine  upon  every 
particle  of  it]  is  shown  with  certainty  to  be  starch.  Potash 
does  not  convert  starch  into  dextrine  like  the  mineral  acid, 
but  seems  to  dissolve  it  nearly,  or  entirely,  unchanged.* 
The  most  easy  way  of  demonstrating  the  efifect  of  gum 
upon  dextrine  is  to  mix  some  solution  of  dextrine, 
made  from  soluble  gum,  dissolved  in  a  solution  of  citric 
acid  (this  acid  is  used  only  to  get  a  stronger  solution] 
with  the  solution  of  iodine  above  specified,  when  a  purple 
brown  fluid  will  result,  then  to  put  a  few  drops  of  it  on  a 
glass  slide  close  to  a  like  quantity  of  clear  solution  of  gum  of 
considerable  density.  These  must  be  made  to  mix  under  the 
microscope,  and  the  efifect  carefully  observed.  The  first 
thing  which  will  be  observable  will  be  the  precipitation  of 
the  starch  in  very  minute  granules,  at  first  colourless,  but 
afterwards,  and  almost  instantly,  becoming  blue  or  dark 
pink.  And,  if  the  quantity  of  starch  be  considerable,  the 
blue  colour  will  remain  for  several  days  without  changing, 
but,  if  only  small,  it  will  turn  gradually  pink,  and  so  will 
remain  unless  fresh  iodine  be  added,  when  it  will  become  of 
a  dark  color.  A  part  of  the  blue  tint,  at  first  produced  on 
adding  the  solution  of  gum,  is  the  efiect  of  the  dilution  of  the 
solution  of  the  iodized  dextrine,  and  can  be  produced  by 
water,  but  in  this  case  there  is  no  precipitation,  and,  as  the 
solution  gets  inspissated  by  the  evaporation  of  the  water,  the 
original  purple-brown  of  the  dextrine  becomes  restored. 
For  this  experiment  starch  treated  with  muriatic  acid,  or, 
sulphuric  will  not  answer  in  consequence  of  a  part  of  the 
starch  only  being  converted  into  dextrine,  and  the  other 
being  held  in  solution,  so  that  when  the  iodine  is  added 
the  latter  is  precipitated.  When  the  solution  contains  only, 
dextrine  nothing  is  thrown  down  by  the  iodine. 

The  result  of  these  experiments,  taken  altogether,  shows 
that  so  completely  is  gum  a  precipitant  of  starch  that  it 
matters  not  whether  it  is  in  solution  in  an  acid,  or  an  alkaline 
menstruum,  the  eflFect  is  the  same,  although  in  these  two  cases 
the  characters  of  the  starch  thus  deposited  are,  as  before 

*  When  potash  is  employed,  the  lime  must  be  separated  from  the  e^m 
b^  oxalate  of  ammonia,  otherwise  the  granular  film  of  starch  will  be  studded 
with  particles  of  the  globular  carbonate  of  lime. 
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noticed,  more  decided  in  the  latter  than  in  the  former. 
Now,  gum  is  not  the  produce  of  any  particular  vegetable 
cells,  nor  is  it  confined  to  any  class  of  plants,  but  it  appears 
to  be  a  secretion  generally  diffused  through  the  tissues  of  all 
plants.  Hence,  combining  these  two  circumstances,  the 
general  existence  of  gum  in"  vegetables,  and  its  property  as  a 
precipitant,  I  hold  that  one  of  the  conditions  necessary  for 
explaining  the  presence  of  solid  substances  in  the  cells  of 
plants  by  a  process  of  precipitation  is  demonstrated.  I  need 
scarcely  add,  that  the  solution  of  gum  would  gain  access  to  the 
fluid  within  the  starch-  cells — all  by  a  process  of  endosmose.  And, 
as  to  dextrine,  it  is  generally  admitted  to  be  matter  assimi- 
lated in  the  cells  of  plants  for  the  purposes  of  nutrition,  and 
therefore  it  is  only  necessary  to  suppose  that  in  certain  celh 
some  such  a  solution  of  starch,  as  that  made  artificially 
by  mixing  starch  and  alkali  together,  is  elaborated;  (and 
alkali,  yi  some  form  or  other,  is  well  known  to  be  essential 
to  the  growth  of  plants,)  and  then  we  shall  have  the  other 
condition  requisite  for  the  same  process.  And  with  such 
conditions  there  is  no  difficulty  in  seeing  how  a  kind  of  mo- 
dified starch,  as  cellulose,  or  the  imperfect  forms  of  chloro- 
phylle,  would  be  deposited  in  the  former  cells,  those  con- 
taining the  dextrine,  and  pure  starch  in  the  latter.  I 
am  perfectly  aware  that  this  explanation  will  be  considered 
by  the  vitalists  as  being  too  physical,  but  still  it  is  no  more 
so  than  the  formation  of  bodies  of  a  similar  form  in  the  shells 
of  Molluscs  and  Crustaceans.  The  molecules  of  starch  being 
thus  formed  and  deposited,  will,  after  repeated  coalescences, 
produce  all  the  forms  described  and  represented  in  the 
accompanying  plate. 

The  form  of  some  of  the  larger  starch  granules  may  appear 
at  first  sight  to  have  no  representatives  among  the  calcareous 
deposits,  either  natural  or  artificial,  but  this  is  perfectly  ex- 
plicable upon  physical  principles,  and,  when  duly  considered, 
is  in  favour  of  the  principle  of  molecular  coalescence.  A 
similar  difference  of  shape,  though  not  to  so  great  an  extent, 
obtains  also  with  the  natural  and  artificial  globules.  In  all 
the  three  cases  the  most  nearly  spherical;!  forms  of  single 
globules  are  among  the  smallest,  the  mutual  attraction  of 
their  molecules  upon  which  rotundity  depends,  being  less  in- 
terfered with  in  these  by  the  simultaneous  attraction  of  sur- 
rounding objects  than  in  the  larger  globules,  as  would  be 
the  case  with  globules  of  quicksilver  of  different  sizes,  placed 
upon  a  piece  of  glass  or  a  sheet  of  paper,  the  smallest  would 
be  the  roundest.  As  the  particles  get  larger  their  molecules 
become   more   effectively   attracted   by   adjacent  masses  of 
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matter,  and  thus  the  centre  of  attraction  common  to  the 
molecnlei^  of  the  globule  in  progress  of  formation^  and  the 
surrounding  particles  of  matter,  towards  which  centre  all 
these  molecules  are  effectively  or  ineffectively  attracted, 
cannot  be  the  geometrical  centre  of  the  globule  in  question ; 
and  hence  a  globule  formed  undej  such  circumstances  cannot 
be  accurately  spherical.  These  conditions  must  always  exist 
as  well  during  the  formation  of  the  calcareous  globules  as 
during  that  of  the  granules  of  starch,  but  they  will  operate 
more  as  disturbing  causes  in  the  latter  than  in  the  former, 
just  in  proportion  as  the  molecules  of  starch  are  less  dense 
than  those  of  carbonate  of  lime.  Hence  these  peculiarities 
in  the  form  of  the  large  granules  of  starch  are  no  more  than 
might  have  been  expected.  The  small  granules  of  starch  are, 
to  all  appearance,  as  spherical  as  those  of  the  carbonate  of 
lime  of  the  same  sixe.  For  an  explanation  of  the  manner  in 
which  the  granules  of  starch  acquire  their  laminated  form, 
and  the  mode  in  which  the  hilum,  the  part  corresponding  to 
the  central  spot  in.  the  artificial  calculi,  is  formed,  I  must 
refer  to  my  work  on  the  '  Mode  of  Formation  of  Shells  of 
Animals,  of  Bone,  and  of  several  other  Structures,  by  a  pro- 
cess of  Molecular  Coalescence/ 

I  should  have  been  glad  to  have  introduced  into  this  paper 
a  condensed  account  of  this  proceas,  as  given  in  the  volume 
referred  to,  had  not  the  necessarily  elementary  character  in 
which  the  process  is  there  explained  rendered  the  necessary 
abridgement  of  that  explanation  impracticable. 

With  respect  to  the  chemical  action  of  gum,  and  the 
chemical  nature  of  the  deposits  thrown  from  the  vegetable 
juices,  I  have  not  yet  been  able  to  make  any  strict  investiga- 
tion. I  feel  certain,  from  what  I  have  noticed,  that  the  sub- 
ject is  one  of  importance,  and  it  is  not  impossible  that  it 
may  pave  the  way  to  the  discovery  of  similar  facts  connected 
with  the  action  of  the  fluids  in  animal  tissues.  In  reference 
to  the  action  of  gum  in  precipitating  starch,  it  is  not  im- 
probable that,  as  starch  contains  a  minute  portion  of  phos- 
phate of  lime,  which  can  only  have  been  derived  from  the  gum, 
in  which  this  salt  is  well  known  to  exist,  gum  may  furnish 
other  constituents  of  starch,  and  also  some  portion  of  all  the 
other  substances  which  it  has  the  power  of  precipitating,  and 
that  thus  it  may  act  both  as  a  medium  by  which  the  various 
substances  existing  in  plants  are  carried  to  the  cells  in 
which  they  are  elaborated,  and  as  a  means  of  solidifying  them 
after  they  have  undergone  the  necessary  elaboration. 
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Descriptions   of  Diatomacije,  clA^y  qf  thoft  found  in 
"  Elide  ''  {Lower  California)  OrANO.    B7  Christophbe 

Johnston^  M.D.^  of  Baltimore,  U.S. 

• 

I  AM  fully  aware  of  tke  fallacies  which  beset  the  dia- 
tomist  who  establishes  new  species  Arom  the  inspection  of 
rare,  isolated,  and  prepared  Talres ;  but  I  am  of  opinion  that 
^ence  is  made  the  gainer  by  his  efforts,  provided  he  is  care- 
ful not  to  substitute  name*  fpr  things,  and  fancy  for  the  sense,. 
If  the  observer  states  the  circumstances  imder  which  he 
obtained  his  facts,  it  is  certainly  pardonable  in  him  to  group 
these  together  in  such  a  manner  as  to  guide  others  in  extend- 
ing the  limits  of  knowledge,  whether  by  verifying  his  speci- 
fication, or  by  modifying  it,  when  accumulated  observations 
justify  the  emendation. 

Species  have,  doubtless,  been  disadvantageously  multiplied ; 
but  it  must  be  allowed  that  this  error  has  not  unfrequently 
been  innocently  committed,  either  when  descriptions  in  sys- 
tematic works  failed  to  identify  supposed  novelties,  or  the 
published  figures  evidenced  no  correspondence  with  them. 
Accurate  figures  are,  unquestionably,  of  great  service  in 
many  respects,  for  thej  are  duplicates,  so  to  speak,  of  the 
original  specimen ;  and  ''  if  they  fail  in  some  cases  to  esta- 
blish species,  they  will,  at  least,  assist  to  indicate  the  range 
of  variation,  a  point  in  itself  of  no  small  importance.^'  In- 
deed, it  may  be  said  that  exactness  in  description  and 
delineation  must  largely  contribute  towards  lessening  the 
useless  load  of  nomenclature  with  which  science  is  charged. 

The  source  whence  the  specimens  here  noticed  were  de- 
rived wais  Califomian  guano,  from  the  Island  of  Elide,  on 
the  coast  of  Lower  Califomia  (lat.  29^  N.);  Patagonian 
guano ;  and  the  stomachal  contents  of  oysters  from  Ponga- 
teague  Creek,  on  the  Chesapeake  side  of  the  eastern  shore  of 
Virginia. 

Spatanoidvm,  De  BrAisson. 

It  would  seem  to  be  a  superfluous  task  to  recur  to  this 
''noble  diatom"  with  a  knowledge  of  Oreville's  delightful 
paper  on  Diatomacess  which  appeared  in  the  April  number 
of.  this  Journal.  But  I  have  thought  it  not  unprofitable  to 
add  to  that  author's  description  of  a  single  valve  my  own 
observation  of  the  appearance  presented  when  both  are 
attached,  for  the  character  thus  afforded  is  remarkable. 

In  isolating  specimens  preparatory  to  mounting  in  the  dry 
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way  and  in  balsam,  it  was  very  easy  to  perceive  that  the 
front  view  (or  edge)  of  Spatangidum  was  not  straight,  but 
sinuous  or  zigzag ;  and  it  occurred  to  me  that  the  rays  of 
both  could  not  coincide  when  the  valves  were  together.  I 
was  fortunate  in  finding  three  individuals  in  pairs  such  as  I 
had  wished.  The  colour  is  darker,  of  course,  than  that  of  a 
single  disc;  instead  of  seven  rays  there  appear  fourteen, 
alternating  in  depth  of  hue ;  and  the  reticulation  extends 
uninterruptedly  over  the  whole  extra-hyaline  area,  but  is 
fainter  in  the  course  of  a  ray  as  it  overlies  the  inferior  inter- 
radial  network.     Diameter  7^7". 

From  *'  Elide." 

In  the  dry  preparation  all  the  rays  are  brighter  than  the 
interspaces,  and  the  reticulation  over  and  under  the  former 
more  distinct. 

ASTEROMPHALUS,  Ehv. 

Asteromphabu  centraster,  n.  sp. — Orbicular,  of  a  pale 
buff  beyond  the  hyaline  area,  which  is  very  slightly  ex- 
centrical.  Rays  straight,  turgid  in  the  area,  diminishing 
gradually,  and  terminating  in  a  flattened  nodule  situated  just 
within  the  marginal  line ;  nucleal  ray  longer  and  narrower 
than  the  others,  which  are  inserted  on  its  extremity,  and 
very  near  it  on  the  sides.  The  hyaline  area  has  a  scalloped 
boiler,  convex  inwardly,  each  inter-radial  space  being  bisected 
by  a  delicate  secondary  ray  terminating  outwardly  in  a 
nodule,  and  about  three  sevenths  of  the  radius  in  length. 
Margin  very  finely  dotted,  showing  best  in  lines  at  right 
angle  with  the  secondary  ray.  The  crescentic  edge  of  the 
hyaline  area  and  the  rays  beyond  it  bordered  with  minute 
granules. 

The  number  of  rays  of  this  charming  species  is  eleven, 
and  they  are  equidistant.  I  regret  to  say  that  I  have  found 
but  a  single  disc.     Diameter  ^-J^j".  (PL  I,  fig.  10.) 


In  Elide  guano. 


Campylodiscus,  Ehr, 


C.  producttis,  n.  sp.-^Valve  inconsiderably  bent;  elon- 
gated and  constricted  at  the  middle.  Canaliculi  about  one 
fourth  the  transverse  diameter,  each  marked  by  a  small 
node  midway  as  it  ^expands  outwardly;  margin  broken  by 
depressions  not  corresponding  with  the  canaliculi,  and  bear- 
ing a  double  row  of  small  dots.  Within  Ibe  .canaliculi,  at 
either  extremity,  an  elongated  crescent  of  fine  granules 
fading  towards  the  centre.     Diameters  -j^t"  ^  tiv'- 

In  Elide  guano. 
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Of  this  and  the  following  elegant  species  I  have  met  with 
but  a  single  example,  although  I  have  searched  diligently  in 
numerous  preparations. 

In  the  specimen  above  noticed  the  canaliculi  numbered 
thirty-seven. 

C,  marginatus,  n.  sp. — Disc  ovoid,  bent;  rays  numerous, 
marginal^  short,  separated  externally  by  a  nodule,  and  in- 
ternally also  by  a  larger  one  on  either  side  of  the  trans- 
verse axis;  the  inclosed  field  divided  by  a  longitudinal 
Aisiform  of  smooth  space;  the  remainder  marked  by  rows 
faint  dots,  straight  in  the  direction  of  the  transverse  axis, 
but  becoming  concentric  with  the  extremities  of  the  long 
axis.    Diameter  ^i^".  (Fig^  11.) 

In  Elide  guano. 

CoccoNEis,  Ehr. 

C,  reffina,  n  .sp.,  C.  J. — Prustule  ovoid,  bluish  green; 
striae  numerous,  20  in  O'OOl",  concentric  around  the  extre- 
mities; on  either  side  of  the  nucleal  line  the  extremities 
of  the  strise  distinctly  granular;  in  their  course  outwards 
faintly  moniliform,  but  more  conspicuously  beaded  periphe- 
rally, forming  a  soft  of  margin  of  the  width  of  three  or  four 
granules.     Diameter  ^i^".   (Fig.  12.) ' 

In  Elide  guano. 

This  exquisite  species  is  not  abundant  in  the  residue  fur- 
nished by  the  guano.  There  is  but  little  variation  in  size, 
the  diameter  given  above  being  that  of  the  largest  finistule  I 
have  encountered. 

Stauroneis,  Ehr. 

8.  angulata,  n.  sp. — General  form  of  the  valve  elon- 
gated Qval,  extremities  somewhat  acuminate;  the  marginal 
line  bending  on  either  side  as  it  advances  at  about  one  third 
the  distance  from  the  transverse  axis,  at  which  it  makes  a 
wide  but  distinct  angle.  A  narrow  band  of  finely  granular 
strise,  disposed  transversely,  surrounds  a  clear  field,  and, 
becoming  suddenly  narrower  at  the  extremities,  is  continuous 
oh  either  side  of  the  carina  with  a  delicate  longitudinal  band 
of  very  minute  granules,  terminating  in  a  point  outwardly 
at  the  stauros,  which  is  short.    Edge  beaded.     Diameters 

In  Elide  guano. 

Heliopelta^  Ehr, 

H.  Phaetim,  n.  sp. — ^Frustule  quasi-orbicular^  many 
sided,  ihe  number  of  sides  being  twice  that  of  the  rays. 
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Centre  smooth ;  the  surface  of  the  disc  presents  alternating 
wedge-shaped  elevations  (rays)  and  depressions^  which 
originate  at  the  centre^  the  former  pointedly;  on  each  ray 
there  proceeds  firom  a  marginal  nodule  a  delicate  acicular 
rib,  which  terminates  apicially  near  the  umbilicus,  and  in 
the  nuddle  of  each  depression  a  delicate  line.  Very  faint 
indications  of  reticulation  just  within  the  margin.  The 
whole  surface,  exclusive  of  the  centre,  covered  with  extremely 
minute  quincuncially  arranged  puncta;  and  at  the  margin  an 
encompassing  row  of  fine  granules.     Colour  very  pale  straw. 

Diameter  t\x'  ^  vi V* 
In  Elide  guano. 
In  my  specimens  the  rays  are  twelve  in  number. 

Abacbnoidiscus,  Ehr. 

A  valve  of  Arachnoidiscus  was  found,  which  is  interesting 
as  a  variety  of  that  genus,  if  it  have  not  distinctive  specific 
characters.  The  centre  is  clear,  immediately  surrounded  by 
irregularly  disposed  granules,  larger  than  those  on  the 
general  surface.  In  tiie  same  guano  I  found  a  niunber  of 
DTustules,  not  distinguishable  from  A.  japonicua,  having 
regular  central  rays,  which  is  not  the  case  with  the  one  I 
have  delineated.     Diameter  j^''. 

In  Elide  guano. 

AcHNANTHEs,  Bory. 

A.  angustata,  GreviUe  (?) — Front  view.  —  Much  bent. 
Transversely  banded,  bands  resolvable  into  dots,  26  in  0*001". 
Half  of  the  hoop  transversely  striated.  A  row  of  granules 
along  the  base  of  each  firustule,  those  of  the  upper  one  being 
very  fine.  An  apparent  aperture  (not  an  opening)  at  the 
inferior  extremities  of  the  under  valve.     Length  -rfr"* 

Side  view. — Both  valves  elongated,  slightly  swollen  in  the 
middle,  and  with  rounded  extremities.  Transversely  banded, 
the  stri»  being  rows  of  dots,  interrupted  by  a  line  near  to 
and  parallel  with  the  margin.  Externally  the  stris  are 
alternately  swollen,  giving  the  appearance  shown  in  the 
figure,  tipper  valve  traversed  by  a  central  longitudinal 
row  of  puncta,  around  which,  at  the  extremities,  the  stris 
are  radiate.  Lower  valve  similarly  divided,  but  the  ex- 
tremities, instead  of  being  entire,  appear  to  be  lai^ely  per- 
forated ;  in  the  clear  space  a  crescentic  Une.  Width  tAV'. 
(Fig.  13  «,*,/.) 

In  EUde  guano. 

This  species  presents  a  striking  contrast  with  the  following. 
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Irhich  is  also  very  beaatifiil;  but  wbile  tiie  form  and  the 
markings  differ^  the  general  characters  of  npper  and  lower 
valves  are  preserved. 

J.  co9tatu9,  n.  sp. — Frani  view. — Curved^  the  superior 
angles  recurved  upwards.  Both  valves  transversely  costate^ 
each  row  bisected.     Length  li?''* 

Side  mew. — ^Both  valves  with  rounded  extremities;  the 
edges  nearly  linear.  On  either  side  two  rows  of  coarse 
transverse  strise^  bounded  by  a  line  within  the  border.  The 
striB  on  opposite  sides  alternate,  and  their  points  form  a 
xigzag  along  the  median  line.  The  whole  surface  covered  as 
with  a  veil  of  extremely  minute  puncta. 

The  extremities  of  the  upper  valve  exhibit  a  radiate  dis- 
position of  the  bands ;  whereas  an  apparent  oval  deficiency 
exists  in  the  lower  finstule,  but  without  the  inner  crescentic 
line^  as  in  ^.  angustata.    Width  xAv"*     (^8*  ^^  ^9  ^>  /•) 

In  Patagonian  guano. 

Pleukobigma,  Smith, 

P.  makrony  n.  sp. — Has  the  general  characters  of  P.  Bal^ 
iicum,  but  differs  from  that  diatom  in  its  extraordinary 
dimensions,  its  conspicuous  convexity  longitudinally  on  either 
aide  of  the  keel,  the  coarseness  of  its  markings,  and  the 
attendant  colour,  dusky  olive.  Length  ^V';  width  -g^"; 
dots 80 in 0001" longitudinally, and  S3  in OOOl" transversely. 

Pongateague,  Virginia. 

P. . — Probably  a  variety  only  of  P.  BaUicum.    Length 

A";  width  viff";  dots  86  in  0001".  Frustules  slightly 
swollen  near  the  extremities ;  and  is  of  a  deeper  reddish-brown 
than  its  congener. 

Pongatei^ue,  Virginia. 

I  have  had  no  opportunity  of  examining  the  diatoms  of  the 
lower  part  of  the  Chesapeake  Bay,  except  as  derived  from 
oysters  cultivated  there.  They  occur,  however,  in  rich  variety 
and  profusion,  embracing  many  beautiful  species  of  Nitzschia, 
Navicula,  Pleurosigma,  Coscinodiscus,  &».  But,  from  an 
inspection  of  a  considerable  number  of  prepared  valves  (always 
separate  and  viewed  laterally),  I  think  that  P.  matron  may  be 
safely  admitted  as  a  new  species;  for  although  there  is  some 
little  variation  as  to  sise,  the  appearance  of  the  valves,  thcor 
peculiar  hue,  .and  the  distance  separating  the  dots,  remain 
constant.    The  characters  are,  consequently,  tranche. 

With  regard  to  P.  ,  there  are,  to  distinguish  it 

from  P.  Batticum—Ut,  the  length  4^",  while  the  latter  is 
but  ^"  by  my  own  measurement ;  2d,  the  turgidity  of  the 
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fmstule  towards  either  end;  and,  3d,  the  di8prO|K>rtion 
between  the  two  diameters — 19  to  1 ;  features  sufficient  to 
establish  a  variety,  but  not,  as  was  remarked  by  A.  M. 
Edwards,  Esq.,  of  such  importance  as  to  justify  the  erection 
of  a  species. 

It  may  be  stated  that  Pongateague  Cre^k,  the  habitat  of 
these  large  diatoms,  is  a  shallow  inlet  of  the  Chesapeake 
visited  by  the  tide. 

Baltimore,  Maryland  ; 
May  20tli,  1859. 


We  print  the  foregoing  communication  as  containing  de- 
scriptions of  Diatomacese  from  a  locality  which  has  hitherto 
been  little  noticed,  but  as  the  author  appears  to  have  over- 
looked the  works  of  some  writers  in  this  country,  we  append 
the  following  notes  on  some  of  the  species  by  Professor 
Walker- Amott  and  Mr.  F.  C.  S.  Eoper. 

Note  bt  Mb.  Bofer. 

The  species  described  by  Mr.  Johnston  in  the  foregoing 
paper  appear,  as  far  as  I  can  make  out  from  his  descriptions 
and  the  very  well-drawn  figures  that  accompany  them,  to  be 
mostly  known  to  observers  in  this  country.  The  fact  that  be 
tiotices  with  respect  to  Spaiangidum  Ralfsianumy  Grev.,  of  the 
rays  in  the  two  valves  being  disposed  alternately,  so  that  the 
ray  on  the  superior  valve  is  opposite  to  the  areolated  portion 
of  the  lower  in  the  perfect  frustule,  has  already  been  noticed 
by  Mr.  Shadbolt,''^  in  Asterolampra,  a  kindred  genus,  and,  I 
believe,  is  well  known  to  be  the  constant  rule  in  both  Spa- 
tangidum  and  Asteromphalus,  should  these  genera,  on  more 
careful  consideration,  prove  distinct.  They  have  been 
adopted,  however,  by  such  acute  observers  as  Dr.  Greville 
and  M.  De  Brebisson,  and  though  they  appear  to  differ  as  to 
.the  limits  of  each,  my  own  impression  is  that  both  are  formed 
on  one  common  plan,  and  should  both  be  united  under 
Ehrenberg^s  original  genus  of  Asteromphalus,  the  differences 
only  being  sufficient  to  afford  specific  characters. 

' Asteromphalus  cerUrasteTy  Johnston  (fig.  10).— It  is  impos- 
sible to  form  an  opinion  on  this  species  without  seeing  the 
specimens.  The  structure,  both  from  the  description  and 
figure,  appears  to  differ  materially  both  from  the  genus 

*  *  Micr.  Jour.,*  vol.  ii,  p.  17. 
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Asteromphalus^  us  defined  by  Dr.  Greville,^  and  from  the 
genera  Asteromphalus  and  Asterolampray  as  described  by 
Ehrenberg.t  The  rays  differ  from,  any  hitherto  recorded 
species  of  Asteromphalns,  whilst  the  areolated  segments, 
being  all  equal  and  similar^  and  connected  with  the  centre 
by  what  Mr.  Johnston  calls  the  secondary  ray,  would  seem 
to  show  greater  affinity  to  Asterolampra.  It  will  require  a 
careful  examination  of  many  more  than  the  single  specimen 
recorded  by  the  author  before  its  position  can  be  safely 
decided  on. 

Campylodiacus prodMctus,  Johnston.— A  careful  comparison 
of  the  description  and  figure  of  this  species  with  those  given 
of  Surtrella  lata  by  Professor  Smith,:^  ^^^  ^^  examina^ 
tion  of  the  variations  that  occur  in  any  good  gathering 
of  that  species^  will,  I  think,  leave  little  doubt  that  they  are 
identically  the  same.  The  number  of  canaliculi  is  stated  by 
Professor  Smith  to  be  3  or  4  in  *001,  and  in  his  figure 
there  are  33  in  all;  in  Mr.  Johnston's  species  there  are 
37.  The  length  given  by  Professor  Smith  is  -0041  to  -0062, 
^hilst  Mr.  Johnston  states  his  to  be  *0058.  The  only  dif- 
ference appears  to  be  in  the  length  of  the  canaliculi  and  in 
the  '^  crescent^'  of  granules  in  the  centre ;  but  as  the  markings 
and  canaliculi  are  subject  to  considerable  variation  in  most 
species  of  Surirella,  this  would  be  no  good  ground  for  specific 
distinction. 

Campylodiscu$  marginatus,  Johnston  (fig.  11) . — The  generic 
position  of  this  species  is  doubtless  correct,  but  whether  it  can 
be  safely  considered  a  new  species  from  the  examination  of  a 
single  valve  may  be^  questioned,  as  the  only  characters  that 
would  distinguish  it  from  the  C.  limbatus  of  M.  De  Brebisson§ 
are  the  greater  separation  of  the  canaliculi,  and  the  more 
strongly  marked  central  area*  In  outline  and  general  charac- 
ter they  are  closely  allied.  Professor  Gregory  proposed  the 
same  name  for  a  species  he  detected  in  the  dredgings  from  the 
Clyde,  but  on  consideration  adopted  the  name  already  pub- 
lished by  M.  DeBr^isson,  and  has  given  figures  and  descrip- 
tion. ||  The  markings  of  the  central  area  are  a  point  of  little 
specific  value,  as  has  already  been  pointed  out  in  regard  to 
Camp.  Hodg8(mi%.%, 

Coccaneis  regina,  Johnston  (fig.  12) . — ^This  appears  to  be  cor- 

*  '  Micr.  Jour.,'  vol.  xxvii,  p.  100. 

*  Berlin  Proceedings,'  1844,  pp.  73, 198. 

*  Synopsis,'  vol.  i,  t.  ix,  f.  61. 

*  Diatom^  de  Cherbourg,'  p.  12,  t.  i,  f.  1.    ,,, 
Gregory,  'Marine  Diatoms  of  the  Clyde,'  t.  iii,  f.  5. 
'  Micr.  Jour.,*  vol.  vi,  Trans.,  p.  86. 
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rectly  referred  to  this  genus,  and  is  probably  anew  and  certainly 
a  fine  species.  The  absence  of  any  trace  of  central  nodule 
would  seem  to  exclude  it  from  Professor  Smith's  definition 
of  the  genus,  but  it  is  not  unfrequently  absent  in  the  lower 
valves  of  many  species. 

Stauroneis  angulata,  Johnston. — ^The  correct  position  of 
this  species  appears  to  have  been  misunderstood  by  the 
author,  as  there  is  no  true  stauros,  and  there  can  be  but  little 
doubt  that  it  is  either  the  Navicula  Hennedyii  of  the  'Synop- 
sis'"*^ and  Professor  Gregory's  Glenshira  sand,t  or  a  variety 
of  that  form.  It  agrees  closely  in  size  with  the  dimensions 
given  by  Professor  Smith,  and  the  whole  structure  of  the 
valve  is  identically  the  same. 

Heliopelta  Phaeton,  Johnston. — ^The  true  generic  posi- 
tion of  this  species  has  also  been  quite  overlooked,  as  any 
reference  to  Ehrenberg's  description  and  figures  of  Heliopelta 
would  have  shown.  It  ought  evidently  to  be  referred  to  one 
of  the  numerous  forms  of  Actinoptychus  or  Actinocyclus, 
and  is  probably  Actinocyclus  duodenarius  of  Smith's  '  Synop- 
sis,' vol.  ii,  p  86,  or  the  Actinoptychus  duodenarius  of  the 
'  Mikrog.,'  t.  xviii,  f.  24.  A  description  and  figure  of  Helio- 
pelta will  be  found  in '  Silliman's  Journal'  for  1845,  vol.  xlviii, 
p.  338,  tab.  vi,  fig.  ». 

The  Arachnoidiscus    ?  is  the  A,  Ehfrenbergii,     See 

Dr.  Walker- Amott,  in  '  Micr.  Joum.,'  vol.  vi,  p.  162. 

Pkurosigma  makrony  though  large,  and  probably  from 
that  cause  with  more  strongly  marked  strise,  agree  so  closely, 
both  in  form  and  structure  with  P.  Balticum  of  Professor 
Smith,  that  there  can  be  no  grounds  for  theirs  epara-  tion 
from  that  species. 

Note  on  Figs.  13  and  14,  by  Dr.  Walkbr-Arnott. 

Both  these  forms  clearly  belong  to  the  genus  Gephyria, 
established  by  me  in  '  Micr.  Joum.,'  vol.  vi,  pp.  168-4,  and 
not  to  Achnanthes. 

I  have  also  stated  in  'Micr.  Joum.,'  vol.  vi,  p.  195,  that 
the  Entopyla  australis  of  Ehrenberg  {[  Berlin  ftoceedings,' 
1848,  p.  7)  was  perhaps  the  same  as  my  Gephyria  incurvata, 
from  Ichaboe,  or,  at  least,  partly  so.  I  arrived  at  this  con- 
clusion principally  from  supposing  that  Ehrenberg's  sample 
of  guano  was  not  from  Patagonia,  as  he  had  been  informed, 
but  from  Ichaboe.  Fig.  10,  however,  of  Mr.  Johnston's, 
taken  from  specimens  from  Patagonian  guano,  so  far  as  I 

*  Smith's  'Syn./  vol.  ii,  p.  93. 
t  •  Micr.  Jonr.,'  vol.  iv,  t.  v,  f.  3. 
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can  judge  from  the  sketcli  unaccompanied  by  the  description^ 
or  notice  of  the  number  of  oostse  in  '001,  a^ees  perfectly 
with  Gephyria  ineurvata,  so  that  presumptive  evidence  is 
strongly  in  favour  of  the  propriety  of  reducing  my  Gephyria 
to  Entopyla,  and  to  this  conclusion  I  some  time  since  had 
arrived;  but  on  again  examining  with  great  care  what 
Ehrenberg  says,  I  am  now  compelled  to  relinquish  this  idea, 
and  shall  here  quote  from  Ehrenberg,  as  translated  in  the 
'Ann.  Nat.  Hist.,'  18i8,  p.  843:  'at  (Entopyla)  forms 
quadrangular  plates,  which,  seen  from  the  side,  are  rounded 
off  above  and  below.  These  quadrate  tablets  or  boxes  consist 
of  several  leaves  like  a  book,  which,  however,  are  perfectly 
connected.  The  leaves  are  parallel  with  the  narrow  sides 
and  curved ;  the  two  external  leaves  are  like  the  cover  of  a 
book,  thicker,  and  marked  with  thirty-two  longitudinal  ribs. 
The  concave  outer  leaf  is  upon  the  ventral  side,  since  it  ex- 
hibits two  large  roundish  apertures  at  the  extremities;  the 
opposite  convex  leaf  has  no  aperture;  all  the  intervening 
leaves  have  a  large  aperture  in  the  centre,  leaving  only  a 
thin  margin ;  thus  forming  a  large  continuous  space  in  the 
interior  of  these  little  boxes.  The  structure  of  Biblarium 
(Tetracydus  of  Smith)  is  similar.'^ 

He  adds,  under  the  specific  character :  "  In  adult  specimens 
the  middle  leaves  are  almost  {fere)  sixteen  in  number,  the 
costse  of  the  lateral  leaves  more  than  forty,  separated  by  a 
flexuous  median  line.''  From  Ehrenberg  in  these  descrip- 
tions speaking  of  middle  and  outer  leaves,  without  any  other 
distinction  than  those  indicated,  it  appears  to  me  that  all  these 
were  similar  in  general  appearance ;  in  short,  that  the  middle 
leaves  were  what  Smith  calls  annuli,  as  in  Rhabdonema  and 
Tetracydus,  and  not  merely  the  connecting  zone,  dividing 
into  latneOae  or  thin  slices,  as  are  seen  in  some  spedes  ci 
Amphiprora,  &c.  Now  Gephyria  differs  from  Eupleuria  by  the 
want  of  these  cellulate  annuli,  and  if  Ehrenberg's  description 
can  be  relied  on,  and  it  is  too  detailed  to  admit  of  a  doubt,  his 
Entopyla  austraJis  can  neither  be  a  species  of  Gephyria  nor 
any  species  of  Eupleuria  known  to  me,  and  a  question  may 
even  arise  if  it  bdong  to  Eupleuria  at  all;  it  seems  a  con- 
necting link  between  Eupleuria  and  Rhabdonema,  from  which 
last  it  is  distinguished  by  the  dissimilarity  of  the  valves  or 
outer  leaves  of  Ehrenberg. 

As  to  that  from  Elide  guano,  fig.  9, 1  have  only  examined 
one  perfect  frustule  and  a  few  valves.  It  was  first  brought 
under  my  notice  in  September,  1858,  by  Mr.  A.  M.  Edwards, 
of  New  York,  who  then  informed  me  that  he  had  detected 
it  in  guano  from  Elide  Island,  California,  about  eighteen 
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months  previously,  and  had  distributed  it  under  the  MS.  name 
of  Scapha  clathrata.  Mr.  Edwards  at  once  recognised  fipom 
my  description  the  identity  of  his  Scapha  with  my  Gephyria, 
and  it  is  in  consequence  of  his  strong  remonstrance  against 
the  union  also  of  Entopyla  that  I  have  now  revised  the  whole 
subject,  and  have  stated  my  opinion  as  above. 

In  the  Elide  guano  form,  it  is  doubtfiil  whether  Mr. 
Johnston  speaks  of  the  dots  or  of  the  costae^  when  he  says 
there  are  26  in  '001 ;  probably  of  the  former,  for,  according 
to  my  measurement,  there  are  only  1 1  costae  in  '001  in  all 
my  specimens.  So  that  in  this  respect  it  is  intermediate 
between  G.  incwrvata  and  G.  TelfatritB.  In  general  appear- 
ance it  resembles  the  latter  more  than  the  former,  but 
the  valves  are  much  more  obtuse  than  in  any  specimen  of 
the  species  from  Mauritius.  How  far  these  are  sufficient 
marks  of  distinction  I  have  not  materials  to  decide.  If 
these  two  be  admitted  as  different,  the  one  I  indicated 
('Micr.  Joum.,'  vol.  vi,  p.  164)  from  the  west  coast  of 
Australia  may  prove  a  fourth ;  and  I  have  observed  valves  of 
the  same  genus  from  other  places,  but  about  which  I  can 
offer  no  opinion  without  seeing  perfect  frustules.  On  some 
future  occasion  I  may  have  it  in  my  power  to  elucidate  all 
the  species  more  than  I  can  do  at  present. 

Gephyria,  Amott  (nov.  gen.) 

Frustules  arcuate,  attached  (not  ?  forming  a  continuous  fila- 
ment), destitute  of  cellulate  annuli  and  septa ;  connecting  zone 
sub-lamellate,  finely  striate  on  the  surface.  Valves  arcuate, 
with  one  median  and  several  lateral  costse,  dissimilar: 
inferior  with  the  costse  disappearing  below  the  extremities  of 
the  valve ;  superior  with  them  reaching  the  extremity. 

1.  G.  incurvata. — Costae  on  the  valve  about  7  in  '001. 
Eupleuria  incurvata,  Amott;  AcnarUhes  cosiatus,  Johnston. 

Hab.  Ichaboe  (in  guano) ;  St.  Simon's  Bay,  South  Africa ; 
Patagonia  (in  guano). 

2.  G.  media. — ^Valves  obtuse;  costae  11  in  '001.  Scapha 
clathrata^  Edwards,  MS. ;  Achnanthes  anffustata,  Johnston 
(not  of  Greville). 

Hab.  Elide  Island,  California  (in  guano). 

In  Botany  clathrate  ftnplies  that  there  are  openings 
between  the  costae,  so  cannot  with  justice  be  applied  to  this 
species. 

3.  G.  TelfairieB. — ^Valves  cuneate,  and  acute  at  the  ex- 
tremities; costae  15  in  -001. 

Hab.  Mauritius. 
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To  prevent  mistakes  may  I  recommend  to  yotir  readers  to 
strike  out  from  vol.  vi,  p.  89,  line  ten  from  the  bottom,  the 
words  ''or  striate,'^  which  are  intended  to  apply  to Eupleuria 
incurvata,  since  removed  to  Gephyria. 


The  Fundamental  Proposition  in  the  Theory  of  Aberra- 
tion (m  Refraction)  at  a  Curved  Surface  simply 
Demonstrated;  and  a  Test  established  whereby  the 
Insufficiency  of  the  Approximate  FoRMULiE  {now  in 
use)  for  Calculating  the  Aberration  at  a  Spherical 
Glass  Surface  may  be  correctly  ascertained.  By 
H.  M. 

In  the  following  paper  T  propose  to  treat  on  a  subject  of 
great  importance  to  working  opticians,  and  which  appears 
to  me  to  have  been  not  very  successfully  handled  by  writers 
on  Optics. 

Instead  of  giving  a  decided  answer  to  the  question  I 
propose  to  solve,  mathematicians  have  hitherto  considered 
it  sufficient  to  offer  an  approximate  solution,  supposed  to  be 
correct  enough  for  practical  purposes.  This  is  a  point  on 
which  I  entertain  a  doubt,  and  my  object  in  the  present 
paper  is  to  give  a  completely  satisfactory  answer  to  the  ques- 
tion proposed,  and  to  show,  by  an  example,  illustrating  the 
formula  deduced,  how  far  the  usual  approximation  falls  short 
of  the  truth — in  an  extreme  case. 

I  have  added  a  geometrical  proof  of  the  truthfulness  of 
the  formula,  which  may  contribute  to  excite  attention  to 
a  subject  the  difficulty  of  which  has,  I  think,  been  unneces- 
sarily magnified. 

For  convenience  I  have  also  appended  the  arithmetical 
working  of  the  example. 

Although  I  have  not  Fotter^s  book  at  hand,  the  correct- 
ness of  the  substitution  of  the  figures  in  his  formula,  which 
is  identical  with  Sir  J.  HerschePs  in  ^Encyclop.  Metrop.,' 
and  Wood's,  &c.,  may  be  relied  on. 

PROBLEM. 

Trace  accurately  the  course  of  a  given  ray  of  light,  QA, 
after  refraction  at  a  ffiven  point,  A,  on  the  surface  of  a  given 
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solid,  of  which  AC  is  a  section  in  the  plane  of  refraction, 
QCq  being  its  axis.     The  refractive  index  =*  m. 

Here  QC  is  given. 

Also  CD  and  DA  co-ordinates  of  the  point  A. 

Hence,  also,  the  normal  AE  and  subnormal  DE  may  be 
found. 


Let  A^  be  the  refracted  ray  required,  cutting  QC^  in  q. 
Now  sin  inc.      :  sin  E      : :  QE  :  QA. 
sin  E  :  sin  refr. : :  ^ A  :  ^E. 

.'.sin  inc. :  sin  refr.  : ;    m 


qlL    QA. 


.-.  ^  =5  ^gg-   =  <?  (a  known  quantity). 

i,e.  jE2  H-  EA«  +  2^E .  ED  =  c» .  qW. 

/.  (c«  —  1)  qW  —  2ED .  ^E  =  BA». 
„       2.  ED       ^         EA'' 


f  ED    18     _     ED»  (g«^l)EA» 

.-.     ^E  =  ^Tini^^  -  n/{eD»  -f  (c*  —  1)EA»}  QEJ. 

Let  AC  represent  a  section  of  a  spherical  surface  (rad  =s  EC) . 
The  lines  CD,  AD,  DE  are  given  in  the  tables.    Whence 
find  QA  and  QE ;  Let  w  =  f . 


Ex.  1.    Let  AC  =  4rO«  AD   =    -64279 

QC  =  2  inches    .-.  AD«  =    -4131789841 

CE  =  1  inch  ED   =    76604 

aE  3  inches    ,\  QA       :=  2-324598 

.-.      c  =  1-162299 

.-.     c«  =  1-350938966401 
1-73442 


(by  tables.) 
(by  tables.) 


•' *^^  "   "-350928965401 
.-.  qQ  =  5-94226  inches. 


=:  4-94226  inches 
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Ditto  by  Patterns  Formula  {second  approximation) . 

2»"-     1  2   ^  2W)\  2/    \    2     ^    ^ 

1  3    .      1-23954. 


#'8''  8 

...  u'   =  6-452  inches, 
but        Cq  =  5*942,  as  found  above. 
.'.  Error  by  approximation  =»  '51  inches  in  excess. 

ARITHMETICAL  WORKING. 

AD     =     -64279 
•64279 


mQk  678511 

e  =  -T^r^  449953 


Q®  128558 

I -00000 
ED  =  -76604 


S^  =  ^-2^.2!i^  385671^ 


/.  CD  =  -23396 


AD'=  -4131789841 


.-.  QD  »  2-23396  ^^   2-23396 

QD  =  2-23396 

QA  =  2-324598  1340376 

^^  2010564 

3    2-324598  670188 

<?  =  o  ' 3 —  670188 

2          ^  446792 

=       1-162299  446792 


QD^  =  4-9905772816 
AD»=    -4131789841 


QA«  =  QD»  +  AD«  =  6-4637562657(2-324698 

4 

43)140 
129 


462)1137 
924 


4644)21356 
18576 


46485)278026 
232425 


464909)4560157 
4184181 


4649188)37597600 
37193504 


404096 
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1-162229 


10460691 
10460691 
2324698 
2324598 
6973794 
1162299 
1162299 

=  1-350938965401 


.-.c"— 1=   •360938966401 

ED  =  -76604 
•76604 


306416 
4596240 
459624 
636228 

ED«=:  •6868172816 
(<:»  -  1)  EA«  =  -360938965401 


Ei)»  +  c'  —  1  •  EA»  =  -937!:5624760i(-968378 

186)1277 
1116 


1928)16166 
16424 


19363)73224 
68089 


193667)1513670 
1355669 


1936748)15790101 
15493984 


296117 
ED  =  -76604 


"^^STiin?^  1EA«=:  -968378 
ED+N/ED»-|-c«-iEA«= 1-734418 
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^  1-734418        .  ^  ^^^^^ .    ^       * 

^^=>350988965401=^'^^^^^^°^^^' 

*360938965401)173441800(K)00(4'94823 

1  403755861604 

3306621383960 
3158450688609 


1481706953510 
1403755861604 

779510919060 
701877930802 

776329882580 
701877930802 

744519517780 
70] 877930802 


426415869780 


We  leam^  by  a  subsequent  communication  from  H.  M., 
that  he  has  tried  other  arcs^  as  15°  and  10°^  by  the  above 
test,  and  finds  that  the  error  of  the  Formulae  of  Approxima- 
tion, in  these  cases  exceeds  that  which  is  here  proved  to  exist 
in  the  arc  of  40°. 

He  has  also  found  that  Mr.  Potter^s  third  approximation  is 
incorrect  as  well  as  the  second,  which  is  given  in  the  Example. 


On  the  Markings  o/ Diatomace.c. 
By  Thos.  G.  Rylands,  Esq. 

It  is  not  easy  to  over-estimate  the  importance  of  the 
department  "  Notes  and  Correspondence"  in  your  Journal. 
Not  only  does  it  afford  a  means  of  recording  facts  which 
might  otherwise  remain  unpublished ;  but  the  various  hints 
and  memoranda  contained  in  it  possess  a  value  to  the  country 
student  which  those  only  who  are  similarly  situated  can 
appreciate.  The  note  by  Dr.  Greville,  "On  a  Structure 
observed  in  Surirella/  vol.  vii,  p.  116^  recalled  my  attention 
to  the  subject  of  the  present  article^  and  reminded  me  that 
on  two  occasions  I  nad  observed  something  similar  in 
naviculoid  frustules.  The  first  was  in  Pleurongma  balticum, 
where  the  internal  marking  was  hexagonal;  and  the  second 
in  a  frustule  of  Amphipleura  peUucida,  where  there  were 
transverse  lines^  but  much  more  distant  than  the  130  to 
*001"  observed  in  that  species  by  the  Hull  microscopists. 
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In  neither  of  these  instances  were  the  slides  my  own^  and 
they  were  not  seen  under  circumstances  which  enabled  me 
to  do  more  than  record  the  fact  of  their  occurrence.  In 
neither  case  was  the  idea  of  a  septum  entertained;  the 
internal  markings  had  distinctly  the  curve  of  the  side  of 
the  frustule^  and  the  impression  conveyed  was  simply  that 
both  surfaces  of  the  silica  were  marked.  I  had  the  less 
hesitation  in  coming  to  this  conclusion^  from  having  fre- 
quently seen  somethmg  similar^  but  apparently  constant^  in 
certain  disciform  species.  The  fact  that  certain  species  of 
ActinocycluSj  Scc»,  have  two  very  evident  sets  of  markings  is 
generally  known.  It  is  hardly  less  probable  that  the  same 
thing  has  been  seen  in  Coscinodiscus  centralis,  and  that  the 
fine  secondary  markings  of  THceratium  favtis  (indicated  by 
Dr.  Wallich  in  what  he  calls  T.  fimbriatum)  have  been 
observed  by  those  who  have  directed  their  attention  to  that 
species.* 

It  waA  while  I  was  looking  for  the  same  thing  in  Cdscmo- 
discus  radiatuSy  that  the  importance  of  separating  and  dis- 
tinguishing the  several  types  of  markings  was  impressed  upon 
my  mind.  Until  they  are  so  distinguished^  their  real  value  as 
characters  for  purposes  of  classification  must  remain  un- 
known. How  far  I  have  succeeded  in  this  investigation 
remains  to  be  proved^  and  when  our  knowledge  will  be  suf- 
ficient for  practical  purposes  depends  upon  the  attention 
which  observers  may  hereafter  give  to  the  subject.  I  may 
mention  that  so  long  as  observation  is  confined  to  perfect 
specimens  little  progress  will  be  made ;  fragments  now  and 
then  occur  happily  placed  at  the  right  angle  for  the  purpose^ 
and  convey  more  information  at  a  glance  than  can  be 
obtained  in  hours  from  the  ordinary  side  or  front  view  of  a 
frustule. 

With  the  hope  that  I  may  hereafter  be  in  a  position  to 
enter  more  fully  into  this  subject,  I  shall  refer  now  only  to 
those  markings  which  bear  upon  the  purpose  for  which  this 
article  is  written. 

The  siliceous  portion  of  diatomaceous  frustules  seems 
to  be  normally  composed  of  two  layers,  more  or  less 
intimately  combined.  The  connexion  may  be  simple  and 
entire,  as  in  the  case  of  Pleurosigma  angtdatunL  Indi- 
vidual specimens  of  this  species  are  far  from  uncommon,  in 
which  the  outer  '' areolated''  layer  is  partially  removed, 
leaving  the  inner  layer  entire.     Isolated  portions  of  the 

*  •  Micr.  Journ.,'  vol.  vi,  p.  247,  pi.  xii,  figs.  4 — 9.  1  need  hardly  add 
that  the  marginal  fimbrloB  and  the  minute  prooesaes  at  the  angles  of  the 
hexagonal  areae  also  occur  in  British  specimens  of  T./avut, 
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outer  layer  may  be  found  upon  the  frustule^  but  I  have 
never  seen  them  separated ;  tiiie  force  which  removes  them 
being  apparently  suffici^oit  to  break  them  up  into  single 
'^  areolse  :^'  the  term  in  this  case  is  very  unfortunate^  for 
they  are  in  fact  hemispherical  elevations.  In  other  cases 
the  two  layers  are  connected  by  septa  arranged  hexagonally^ 
or  otherwise,  after  the  fashion  of  a  closed  honeycomb.  This 
structiure  is  figured  by  Dr.  Wallich,  in  the  article  before 
referred  to,  as  occurring  in  his  so-called  THoereiium  fimbria^ 
turn ;  but  he  has  overlooked  the  outer  layer  forming  the  lids 
of  the  cells.  In  this  case,  the  sur£EUM,  both  external  and 
internal,  maybe  plane,  or  formed  into  slightly  convex  facets; 
they  may  be  marked  or  otherwise.  This  is  the  Coscinodiscw 
type,  and  will  be  found  with  certain  modifications  in  Cosci- 
nodiscusy  Eupodiscus^  Aulacodisctu,  &c. 

I  find  it  difficult  to  avoid  the  conclusion  that  there  are 
two  distinct  materials  present  in  the  composition  of  these 
layers,  one  of  which  acts  much  more  powerfully  upon  light 
than  the  other. 

Again,  the  two  layers  may  be  so  developed  and  combined 
that  the  septa  become,  as  it  were,  a  skeleton  in  the  more 
transparent  substance.  Take  the  case  of  Et^odisctis  Argus, 
of  which  I  have  one  or  two  most  fortunate  sectional  views. 
The  outer  convex  surface  is  formed  of  a  layer  of  transparent 
silica  produced  into  radiating  lines  of  hemispherical  projec- 
tions ;  bdow  this,  and  imbedded  in  the  same  material,  are 
the  ^'  areolse,'^  which  are  composed  of  the  denser  substance, 
and  are  fragmentary  or  continuous,  according  to  the  size 
and  perfection  of  the  specimen.  The  internal  surface  of  the 
valve  is  marked  with  minute  dots.  The  following  figures 
represent  the  forms  described : 


Eup,  argus.  Eupodiseus  P         PL  anffulaium. 

Side  of  a  single  areola. 

The  small  secondary  markings  in  Triceratium  are  probably 
simply  elevations ;  but  those  of  the  connecting  membrane, 
like  the  coarser  markings  of  the  sides  of  the  frustules,  follow 
the  type  of  Coscinodisais, 

I  have  no  positive  evidence  as  to  the  nature  of  the  material 
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with  which  the  cell-like  intervals  between  the  septa  are 
filled.  Burnt  specimens — which  I  have  not — ^would  deter- 
mine iCrit  be  fluid.  It  is  occasionally  wanting^  and  then 
the  cavities  are  filled  with  air.  In  the  specimen  of  TWce- 
ratium  favtis  referred  to^  a  large  proportion  of  the  areolae  of 
the  connecting  membrane  contain  air-bubbles.  My  present 
impression  is  that  the  material  is  solid  throughout. 

There  is  a  peculiarity  very  common^  if  not  constant,  in 
markings  of  the  Coscinodiscus  type,  which,  in  most  cases,  is 
sufficient  to  determine  it  even  from  a  fix>nt  view  alone. 
The  internal  layer,  at  the  base  of  each  areola,  is  modified 
internally,  so  as  to  produce  a  dark  or  light  spot,  as  the  focal 
adjustment  of  the  instrument  is  changed. 

If  the  foregoing  particulars  be  applied  to  the  cases  ob- 
served by  Dr.  OreviUe  and  myself,  I  think  the  solution  is 
easy.  It  is  not  without  some  hesitation  that  I  venture  to 
throw  the  slightest  doubt  upon  an  observation  made  by  such 
a  man  as  Dr.  Greville.  Under  ordinary  circumstances  I 
should  certainly  not  do  so;  but  since  the  publication  of  his 
article  on  Diatomacese  in  Califomian  guano,  I  am  inclined 
to  shelter  myself  under  the  supposition  that  his  working 
instrument  is  not  equal  to  the  exhibition  of  these  minutiae. 
If  this  were  not  the  case,  we  could  hardly  have  been  told 
that  the  rays  of  his  Spatangidum  Ralfsianum  terminate  ^^  in  a 
narrow  lunate  fold  of  the  valve,*'  nor  would  he  have  pro- 
posed to  distinguish  Spatangidum  and  Asteramphabis  by  the 
areolated  and  the  granulated  structure  of  their  valves.  In 
the  first  case  the  lunate  fold  has  certainly  no  existence  in 
nature;  the  appearance  results  from  the  elevation  of  the 
ray  (as  in  Aulacodiscus)  and  the  sudden  depression  at  its 
termination.  While,  in  the  second  case,  there  is  really  no 
structural  difierence  whatever  in  the  markings  of  the  species 
described,  at  least  as  far  as  regards  8.  RcUfsianum  and  A, 
flabellatus,  both  of  which  foUow  precisely  the  Coscinodiscus 
type ;  the  latter,  however,  being  considerably  finer,  requires 
a  proportionate  increase  of  power. 
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Same  ObservatUyM  on  the  Stbuctube  of  Nerve- Fibres. 
By  Joseph  Lister^  Esq.^  F.R.C.S.  Eng.  and  Edinb.^ 
Assistant-Surgeon  to  the  Royal  Infirmary  of  Edinburgh ; 
and  William  Turner,  Esq.^  M.B.  Lond.^  Senior  De- 
monstrator of  Anatomy  in  the  University  of  Edinburgh. 

Having  recently  had  the  opportunity^  through  the  kindness 
of  Mr.  Lockhart  Clarke^  of  inspecting  some  of  his  beautiful 
preparations  of  the  spinal  cord^  we  were  struck  with  an 
appearance  which  had  not  yet  received  a  satisfactory  inter- 
pretation ;  and^  having  been  induced  to  investigate  the  point, 
we  have  met  with  some  facts  which  seem  of  sufficient  interest 
for  publication. 

For  the  sake  of  clearness  it  may  be  welt  to  state  briefly 
the  method  employed  by  Mr.  Clarke  in  preparing  his  speci- 
mens. 

A  portion  of  perfectly  fresh  spinal  cord  having  been 
hardened  by  steeping  in  dilute  chromic-acid  solution,  thin 
sections  are  made  with  a  razor,  and  these,  after  immer- 
sion for  a  while  in  an  ammoniacal  solution  of  carmine,  are 
soaked  in  spirits  of  wine  to  remove  the  water,  and  then 
treated  with  oil  of  turpentine.  The  last-named  agent  has 
the  effect  of  rendering  the  sections  transparent,  so  that  the 
nerve-cells  of  the  gray  matter,  finely  coloured  by  the  carmine, 
are  seen  with  the  utmost  distinctness,  giving  off  in  various 
directions  long  branching  processes ;  while  the  nerve-fibres, 
which  are  similarly  tinted,  may  be  traced  with  equal  facility 
in  their  course  through  the  cord. 

In  the  preparations  which  we  saw,  the  cord  had  been  sliced 
crosswise,  and  in  the  columnar  regions,  where  the  nerve-fibres 
have  for  the  most  part  a  longitudinal  direction,  the  transverse 
section  of  each  fibre  showed  itself  as  a  carmine-coloured 
point,  surrounded  by  a  perfectly  pellucid  and  colourless  ring. 
This  was  the  appearance  which  seemed  to  demand  explana- 
tion ;  the  question  being  whether  the  transparent  ring  was  a 
mere  space,  resulting  from  shrinking  of  the  object  during 
the  preparation,  or  the  white  substance  of  Schwann  (medul- 
lary sheath)  rendered  transparent  by  the  turpentine,  the 
axial  cylinder  alone,  in  that  case,  having  received  the  carmine 
colour. 

It  occurred  to  us  that  the  point  might  probably  be  deter- 
mined by  applying  a  similar  mode  of  preparation  to  some 
nerve  the  dimensions  of  whose  fibres  could  be  readily  ascer- 
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tained.  With  this  view  we  steeped  in  chromic  acid  portions 
of  the  sciatic  nerve  of  a  cat  just  killed^  and  also  parts  of  the 
spinal  cord  of  the  same  animal ;  and  having  allowed  them  to 
remain  between  three  and  four  weeks  in  the  solution^  we 
commenced  the  investigation  in  July  of  the  present  year^ 
1859. 

A  transverse  section  of  the  hardened  sciatic  nerve  having 
been  placed  for  a  time  in  the  carmine  solution  and  then 
dried,  we  submitted  it,  without  the  application  of  turpentine, 
to  microscopic  examination  with  a  power  of  130  diameters. 
Viewed  by  transmitted  light,  it  appeared  as  a  confused  opaque 
mass ;  but,  by  reflected  light,  it  exhibited  the  structure  de- 
picted in  PI.  II,  fig.  1,^  each  nerve-fibre  presenting  in  its 
section  a  carmine  spot,  surrounded  by  a  yeliowish- white, 
somewhat  granular  ring,  which,  though  doubtless  correspond- 
ing to  the  pellucid  rings  in  the  preparations  of  the  cord  before 
alluded  to,  was  clearly  composed  of  some  solid  material,  in 
short  of  the  white  substance  of  Schwann  altered  by  the 
action  of  the  chromic  acid. 

We  next  examined  sections  of  the  cord  treated  in  the  same 
way,  but  found  that  these  dry  specimens  were  so  incrusted 
with  carmine  that  they  gave  no  definite  results.  It  happened, 
however,  that  one  of  the  sections  treated  with  carmine  still 
remained  moist,  and,  after  washing  away  all  superfluous 
colouring  matter,  we  examined  it  by  transmitted  light.  A 
very  beautiful  appearance  now  presented  itself;  carmine 
points  being  seen  in  the  columnar  regions,  as  in  Mr.  darkens 
preparations,  surrounded  by  rings ;  but  the  latter,  instead  o{ 
being  transparent  like  mere  spaces,  were  dead  white;  the 
carmine  points,  on  the  other  hand,  appearing  in  the  thinnest 
parts  of  the  section  as  illuminated  spots  amid  the  general 
opacity.     This  is  represented  in  fig.  5. 

It  will  be  seen  from  this  sketch,  which  is  drawn  on  the 
same  scale  as  fig.  1,  that  the  nerve-fibres  varied  very  much  in 
their  diameter,  the  largest  being  of  about  the  same  size  as 
those  of  the  sciatic  nerve,  while  others  were  of  extreme 
minuteness ;  but  in  all  cases  in  which  they  were  sufficiently 
large  to  be  distinguished,  they  had  the  same  character  of  a 
white  circle  with  a  central  carmine  spot  from  one  fourth  to 
one  third  the  diameter  of  the  whole  fibre.  It  was  obvious 
that,  in  the  cord,  as  in  the  sciatic  nerve,  the  carmine  central 
part  of  each  filnre  was  the  axial  cylinder,  and  the  opaque 
circumferential  portion  the  medullary  sheath ;  and,  therefore, 

*  This  sketch,  like  the  others  illustrating  this  paper,  was  drawn  bj  means 
of  the  camera  lucida. 
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that  the  pellucid  rings  in  preparations  treated  with  turpen- 
tine consisted  of  the  white  substance  rendered  transparent  by 
that  reagent. 

The  point  at  issue  was  thus  satisfactorily  decided ;  but  for 
the  sake  of  confirmation  we  made  some  further  observations^ 
the  results  of  which  seem  deserving  of  mention. 

On  examining  the  hardened  sciatic  nerve^  withoat  tinting 
the  preparations  with  carmine^  we  foimd  that  in  extremely 
thin  slices  the  transverse  sections  of  the  nerve-fibres,  viewed 
by  transmitted  light,  appeared  as  brownish  rings  with  central 
transparent  colourless  spots  (see  fig.  3),  whilst  by  reflected 
light  the  central  parts  appeared  blacky  as  shown  in  fig.  2.  In 
fact,  under  a  low  power  the  axial  cylinders  had,  in  these  spe- 
cimens of  the  sciatic  nerve,  as  much  the  appearance  of  mere 
spaces  as  the  medullary  sheaths  had  in  preparations  of  the 
cord  treated  with  turpentine.  But  te  applying  a  fine  glass 
of  high  power,  a  granular  appearance  was  disclosed  in  the 
pellucid  central  portion,  showing  that  it  was  in  reality  a  solid 
substance,  though  of  a  transparency  which  was  very  remark- 
able, considering  that  it  had  been  so  long  subjected  to  the 
action  of  chromic  acid ;  and  on  afterwards  treating  similar 
sections  with  carmine  we  found  that  this  part  alone  became 
coloured.  The  higher  magnifying  power  also  brought  out 
an  appearance  of  irregular  concentric  lines  in  the  brown^ 
medullary  sheath;  and  this,  together  with  the  grainular 
aspect  of  the  axial  cylinder,  is  represented  in  fig.  4. 

These  facts  afibrd  a  very  striking  illustration  of  the  essen- 
tial difference  in  chemical  composition  between  the  axial 
cylinder  and  the  medullary  sheath ;  the  former  being  totaUy 
unaffected  by  chromic  acid,  though  the  latter  is  rendered  opaque 
and  brown  and  concentri(^ally  striated  under  its  influence, 
while,  on  the  other  hand,  the  axial  cylinder,  after  being  sub- 
jected to  the  action  of  chromic  acid,  imbibes  the  carmine 
colour  with  peculiar  facility,  although  the  medullary  sheath 

is  entirely  untinged  by  it.t 

We  next  applied  the  high  magnifying  power  to  extremely 
thin  slices  of  the  spinal  cord  prepared  in  the  same  way. 
In  transverse  sections  of  the   columnar  regions  the  white 

*  It  mast  be  mentioned  tliat  a  similar  brown  colour  is  seen  in  the  super- 
ficial parts  of  a  cord  wbich  has  been  steeped  in  chromic  acid,  but  the 
deeper  portions  of  the  organ  are  comparatively  onlj  slightly  coloured^  so 
that  in  individnal  nerve-fibres  seen  under  a  high  magnifying  power  the  brown 
tint  is  not  observed. 

t  In  a  boiled  fresh  nerve  also  the  medullary  sheath  remains  unaffected  by 
aramoniacal  solution  of  carmine,  while  the  axial  cylinder  assumes  a  distinct 
though  very  faint  pink  tint. — J.  L. 
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substance  of  Schwann  presented^  in  the  larger  fibres,  the 
same  concentrically  arranged  appearance  as  we  had  ob- 
served in  the  sciatic  nerve,  as  is  iUustrated  by  figs.  6  and  7j 
of  which  fig.  6  is  one  of  the  largest  met  with,  being  ^^^  of 
an  inch  in  diameter,  while  fig.  7  is  as  small  as  70^(^9  of  an 
inch  in  transverse  measurement.  In  the  very  minute  fibres 
no  appearance  of  concentric  lines  could  be  detected,  yet, 
wherever  the  existence  of  an  axial  cylinder  was  indicated  by 
a  carmine  point,  a  ring  of  medullary  sheath  was  always  visi- 
ble, presenting  the  same  proportion  to  the  axial  cylinder  as 
in  fibres  of  larger  size.  This  may  be  gathered  from  figs.  8, 
9,  and  10,  of  which  fig.  8  measures  ^dVij  of  an  inch  across, 
fig.  9  -^Qjf,  and  fig.  10  only  Tiiuiy- 

At  the  margins  of  longitudinal  sections  of  the  cord,  the 
contrast,  both  in  structure  and  in  tint,  between  the  axial 
cylinder  and  the  meduMary  sheath  showed  itself  very  beauti- 
fully. It  often  happened  that  a  projecting  isolated  fibre 
was,  near  its  extremity,  more  or  less  divested  of  the  white 
substance  of  Schwann,  so  that  the  delicate,  carmine-tinted 
axial  cylinder  was  exposed,  though  presenting  here  and  there 
colourless  flakes  of  the  medullary  sheath  adhering  to  its  sur- 
face; while  in  parts  where  the  nerve  was  still  entire,  the 
pink  colour  of  the  central  fibre  could  be  distinctly  discerned 
through  the  intervening  white  substance.  Fig.  11  repre- 
sents a  large  fibre  under  such  circumstances,  and  fig.  12  one 
of  considerably  smaller  size ;  and  these  sketches  also  display 
the  remarkable  fibroid  arrangement  which  we  find  the  white 
substance  of  Schwann  invariably  assumes  under  the  influence 
of  chromic  acid. 

In  conclusion,  we  may  remark  that  the  successive  employ- 
ment of  chromic  acid  and  carmine  seems  likely  to  afibrd 
valuable  aid  in  discriminating  nerve-fibres  among  other 
structures ;  there  being,  so  far  as  we  are  aware,  no  other 
form  of  tissue  which,  after  the  use  of  these  means,  exhibits 
fibres  having  a  central  carmine  axis,  and  peripheral  un- 
coloured  sheath. 


Supplementary  Observations  by  Mr.  Lister. 

The  fibroid  arrangement  of  the  white  substance  of  Schwann 
in  nerves  hardened  by  chromic  acid  has  been  minutely  de- 
scribed by  Stilling,  in  his  elaborate  treatise  on  the  ^Nerve- 
fibre  and  Nerve-cell,'*  a  work  which  we  had  not  seen  when 

*  '  Ueber  den  Baa  der  Neiren-Primitivfaser  and  der  NerreDzelle.'  Von 
Dr.  B.  Stilling.    1856. 
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the  foregoing  communication  was  written^  but  a  copy  of 
which  was  kindly  lent  me  by  Professor  Goodsir^  soon  after 
Mr.  Turner  had  left  Edinburgh  for  the  vacation.  According 
to  Stilling^  the  medullary  sheath  is^  even  in  perfectly  fresh 
nerves^  composed  of  a  network  of  fibres^  which  are  con- 
tinuous with  others  in  the  axial  cylinder  and  in  the  proper 
investing  membrane;  so  that^  in  his  opinion^  these  three 
constituents  of  the  nerve-fibre  differ  from  each  other  only  in 
the  manner  in  w;hich  their  elements  are  disposed."^  This 
view  is  not  only  quite  novel  anatomically^  but  is  opposed  to 
the  generally  received  physiological  opinion^  that  the  axial 
cylinder  is  the  essential  part  of  the  nerve*  fibre^  and  the 
medullary  sheath  an  insulating  investment.  Considering 
the  high  estimation  in  which  the  writings  of  StiUing  on  the 
anatomy  of  the  nervous  centres  are  deservedly  held^  and  the 
influence  which  therefore  attaches  to  his  opinions^  it  seems 
fortunate  that  we  have  been  able  to  present  so  clear  a  de- 
monstration that  the  axial  cylinder  is  chemically  as  well  as 
morphologically  totally  distinct  from  the  medullary  sheath. 

With  regard  to  the  cause  of  the  fibroid  arrangement  of 
the  medullary  sheath^  an  observation  which  I  happened  to 
make  several  years  ago^  regarding  the  aggregation  of  fatty 
matter,  may  perhaps  tend  to  throw  light  upon  the  subject. 
I  submitted  to  microscopic  examination  some  of  the  pulta- 
ceous  slough  of  a  sore  affected  with  hospital  gangrene,  think- 
ing it  possible  that  I  might  discover  in  it  some  fungus  which 
might  account  for  the  peculiar  specific  character  of  that  dis- 
ease; and  found  in  it  numerous  bodies,  each  composed  of 
branching  fibres  radiating  from  a  common  centre,  and  look- 
ing, at  first  sight,  like  some  sort  of  vegetable  growth,  so  that 
I  made  careful  sketches  of  them,  one  of  which  is  reproduced 
in  fig.  13.  But  seeing  afterwards,  in  the  same  object,  some 
bundles  of  acicular  crystals  of  margarine,  having  a  distant 
resemblance  to  the  bodies  I  had  drawn,  I  added  ether  to  the 
specimen,  and  found  that  it  dissolved  the  latter  equally  with 
the  former.  This  showed  that  what  first  attracted  my  atten- 
tion was  merely  an  arborescent  form  of  aggregation  of  some 
fat,  probably  margarine ;  and  it  seems  not  unlikely  that  the 
fluid  fat  which  exists  in  the  medullary  sheath  of  a  perfectly 
fresh  nerve,  may  tend  to  a  similar  arrangement  of  its  parti- 
cles when  passing  into  the  solid  form,  and  so  give  rise  to  the 
appearance  in  question.  It  is  to  be  remarked  that  the 
fibroid  cliaracter  is  not  peculiar  to  specimens  treated  with 
chromic  acid,  but  also  shows  itself,  though  in  a  less  perfect 
manner,  m  nerves  which  have  been  subjected  to  other  modes 

♦  0|l  cit.,  p.  6. 
VOL.  vxn.  n 
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of  prepftratioii — for  example,  after  exposure  for  a  few  seoonda 
to  a  temperature  of  212''  F. 

There  is  another  important  statement  made  by  Stilling, 
which  the  use  of  the  method  of  examination  above  described 
enables  me  to  correct.  He  speaks  of  the  fibres  which  con^ 
nect  one  nerve-fibre  with  another  as  similar  in  everr  respect 
to  those  seen  in  the  medullary  sheath.'^  I  find,  however, 
that  both  in  the  sciatic  nerve  and  in  the  spinal  cord  of  the 
oat,  the  connective  tissue  between  the  nerve-fibres,  like  the 
neurilemma  and  pia  mater,  with  whieh  it  is  continuooa, 
becomes  coloured  by  the  carmine;  whereas,  the  medullary 
sheath,  as  before  stated,  is  quite  unaffected  by  it,  proving 
that  the  two  structures  are  chemically  distinct  from  one 
another.  In  both  these  situations,  too,  the  fibres  of  the  con- 
nective tissue  are  much  more  delicate  than  the  constituents 
of  the  medullary  sheath,  whicdi  are  often  comparatively 
coarse,  as  may  be  seen  firom  fig.  11.  In  the  columnar  re- 
gions of  the  eord,  the  former  require  a  high  magnifying 
power  to  be  applied  to  very  thin  sections,  in  order  to  distin- 
guish them,  and  are  often  present  in  such  extremely  small 
quantity  that,  without  very  careful  examination,  the  nerve- 
fibres  appear  actually  in  contact  with  one  another.  In  the 
sciatic  nerve  I  have  observed  occasional  elongated  nuclei  in 
the  connective  tissue. 

I  may  add  that  glycerine  has  proved  very  useful,  not  only 
for  permanently  preserving  the  preparations  in  the  moist 
state,  but  also  as  an  aid  to  investigation ;  for  it  renders  the 
Sections  much  mate  transparent^  without  making  the  white 
sabatance  of  Schwann  invisible,  as  turpentine  does;  and 
hence  Om  course  of  the  nerve-fibres  through  the  cord  can  be 
traced  much  more  easily,  and,  at  the  same  time,  the  propcnr- 
tion  between  the  medullary  sheath  and  axial  eylindear  can  be 
readily  ascertained.  Thus,  by  examining  transverse  sections 
of  the  cord  in  this  way,  I  find  that  while  Kolliker  is  quite 
correct  in  his  statement  that  the  fibres  of  the  roots  of  the 
nerves  diminish  in  size  in  passing  inwards  through  the 
columnar  r^;ions,t  yet  the  diminution  afiects  only  the  white 
mbetance;  the  axial  cylinder  often  retaining  its  full  dimea- 
«ions  even  in  the  middle  of  the  gray  matter>  white  the  medul** 
lary  sheath  is  reduced  to  a  very  tbm  crust,  so  that  the  nerve- 
fibre  assumea  a  character  differing  but  little  from  that  of  an 
ofibet  of  a  nerve*ceU. 

*  Op.  cit.,  p.  7. 

f  K^llikei^s  '  Handbuch  der  Gevebelebre/  3d  edit.,  p.  fSd. 
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On  same  Histological  Featvrbs  in  the  SasLLs  of  the 
CursTAOEA.  By  Professor  W.  C.  Williamson^  F.E.9. 

In  the  Beport  of  the  British  Association  for  1848^  Dr. 
Carpenter  called  attention  to  the  fact  that  the  tegumentary 
shell  of  the  common  crab  d^iefly  consists  of  a  tubulated 
structure  closely  resembling  dentine.  Since  the  publication 
of  that  report^  the  subject  has  been  fnrther  investigated  by 
^Professor  Quekett  ('Lectures  on  Histology/  vol.  ii,  1854), 
and  by  Professor  Huxley  ('Cyclopaedia  of  Anatomy  and 
Physiology/  art.  Tegumentary  Oi^ans,  1866*6).  Each  of 
these  later  writers  have  contributed  much  to  our  previous 
stock  of  information  on  this  subject.  But  as  discrepancies 
exist  between  the  conclusions  at  which  they  have  arrived,  a 
new  investigation  of  the  matter  became  desirable ;  hence  the 
present  communication. 

Dr.  Carpenter  has  described  the  shell  of  the  crab  as  con- 
sisting of  three  layers.  ''  1st,  a  homy  structureless  layer 
covering  the  exterior;  2d,  a  cellular  stratum;  and  8d,  a 
laminated  tubular  substance.^'  Mr.  Huxley  points  out  in 
addition  the  existence  of  a  soft  uncalcified  laminated  struc- 
ture, lining  the  inner  surface  of  the  shell ;  consisting,  infacti 
of  similar  layers  to  those  external  to  it,  but  not  yet  calcified^ 
My  examination  of  the  shell  of  the  common  crab  confirms 
Professor  Huxley^s  conclusion  that  it  consists  of  four  hori- 
eontal  textures.  Both  Professors  Carpenter  and  Huxley  de- 
scribe  the  outermost  one  as  horny,  but  it  is  obviously  eedca- 
reous,  disappearing  much  more  completely  under  the  action 
of  solvent  acids  than  any  of  the  others.  The  second  or 
"  ceHular*'  layer  of  Dr.  Carpenter  is  that  respecting  which 
the  chief  dilBTerence  of  opinion  exists.  Professor  Huxley 
denies  the  '^  cellular"  character  attributed  to  it  by  Carpenter 
and  Quekett,  affirming  that  the  cell-like  areoke  result  from 
a  peculiar  additional  deposit  of  calcareous  matter  in  the 
lippermost  layers  of  the  shell.  With  this  conclusion  I 
thoroughly  agree,  since  oblique  sections  of  the  layer  demon- 
strate that  the  areolae,  which  in  their  superficial  aspect  so 
closely  resemble  epithelial  cells,  sink  deeply  into  the  sub- 
stance  of  the  shell,  gi^ually  becoming  less  distinct  an4 
definite  as  they  descend  into  its  lower  laminae. 

Dr.  Carpenter  and  Lavalle  have  designated  the  outermost 
of  these  layers  ^'  the  structureless  epidermis  f^  but  I  would 
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prefer  applying  to  it  the  name  of  pelUcle,  nnce  it  only  con- 
stitutes a  small  portion  of  the  tme  epidermal  tissue  of  the 
crab.  In  like  manner  I  would  designate  the  second,  the 
areolated  layer,  instead  of  employing  Carpenter's  term 
eelluiar,  which  implies  what  appears  to  be  erroneous.  The 
third,  tubulated  layer,  which  all  the  above  writers  have  shown 
closely  to  resemble  dentine,  may  be  designated  the  calcified 
carium,  whilst  the  innermost  layer  described  by  Professor 
Huxley  may  be  called  the  uncalcified  cerium. 

It  is  unnecessary  again  to  describe  the  arrangement  of 
these  layers.  Dr.  Carpenter  has  pointed  out  the  tubulated 
structure  of  the  corium,  and  the  inflections  of  its  lamins, 
which  at  numerous  points  ascend  like  flat-topped  cylindrical 
pillars,  penetrating  the  areolar  layer,  and  reaching  the 
pellicle,  where  they  occasion  the  white  spots  seen  on  the  ex- 
terior of  the  crab's  shell. 

The  ajreolae  of  the  second  layer,  when  viewed  superficially, 
present  various  aspects.  Ordinarily  they  appear  in  the  form 
of  dotted  hexagonal  spaces  separated  by  translucent  lines,  the 
former  having  defined  outlines,  which  are  darkest  on  the  side 
remote  from  the  light,  indicating  projection  and  the  forma- 
tion of  a  shadow.  In  other  cases  the  areolae  are  of  a  lighter 
hue  than  the  intervening  lines,  which  are  dark  and  defined. 
Oblique  sections  of  these  latter  varieties  show  that  at  a  very 
little  depth  below  their  outer  surface  the  dark  lines  pass 
into  others  which  are  lighter  than  the  areolae;  and  still 
deeper  down,  the  areolae  themselves  become  so  merged,  that 
all  distinct  areolation  ceases  to  be  visible.  These  facts  indi- 
cate that  the  areolation  is  due  to  some  conditions  affecting 
the  surface  of  the  areolated  layer  on  the  line  of  junction 
between  it  and  the  pellicle.  That  this  is  the  case  will  be 
demonstrated  by  an  examination  of  some  other  forms  of 
Crustaceans. 

When  viewed  superficially,  numerous  vertical  tubules  are 
seen  in  the  areolae.  When  a  thin  vertical  section  has  been 
quickly  mounted  in  hot  Canada  balsam,  so  as  to  prevent  the 
latter  from  displacing  the  air  in  the  tubules,  these  are  suffi- 
ciently conspicuous.  The  entire  layer  is  seen  to  be  composed 
of  very  thin  laminae  which,  follow  the  inflections  of  the  sur- 
face of  the  subjacent  corium,  and  the  direction  of  these 
tubules  is  affected  by  the  curves  of  the  laminae,  which  they 
^etrate  nearly  at  right  angles.  On  approaching  the  pro- 
%  pillars  of  the  corium,  the  areolated  laminae  bend  up- 
,  parallel  with  the  sides  of  the  pillars.  Whether  or 
e  former  are  continued  across  the  circular  extremities 
-i  latter  in  a  very  thin  and  non-areolated  state  I  am 
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unable  to  determine^  but  I   am  disposed  to  believe  that 
they  do. 

We  often  find  a  third  modification  of  the  areolae^  in  which 
the  centre  of  each  is  occupied  by  a  dark  radiating  spot  re- 
sembling a  stellate  pigment  -cell  ;  and  I  have  occasionally 
seen  in  the  common  crab^  a  form  identical  with  that  seen  by 
Professor  Ouekett  in  a  species  of  Portumnus,  and  which  he  de- 
scribes as  consisting  of  "  hexagonal  cells  having  thick  walls" 
('  Lectures  on  Histology/  vol.  ii,  p.  393) .  No  doubt  exists 
on  my  own  mind  that  all  these  are  mere  varieties  dependent 
on  slight  modifications  of  the  calcific  process. 

PI.  III^  fig.  1^  presents  a  diagram  of  the  arrangement  of  the 
layers  in  the  shell  of  the  crab;  a  being  the  pellicle;  b,  the  areo- 
latedpart  with  its  small  tubules;  d^the  calcified  corium  with  its 
cylindrical  pillars  and  vertical  tubuli;  and/,  the  uncalcified 
corium.  Kecalling  what  I  have  said  respecting  the  tendency  of 
the  tubuli  in  the  areolated  layers  to  assume  directions  per- 
pendicular to  the  plane  of  the  laminae  which  they  penetrate, 
a  glance  at  the  diagram  will  explain  the  "  radiated  cells^^  of 
Professor  Quekett,  which  he  describes  as  surrounding  the 

£illars  of  the  corium  ( loc.  cit.,  vol.  ii,  fig.  256) .  In  any 
orizontal  section  of  these  structures,  the  tubuli  at  a  distance 
firom  the  pillars  would  be  intersected  at  right  angles  to  their 
direction,  whilst  near  the  pillars,  owing  to  the  change  in  the 
plane  of  the  component  laminae,  the  tubules  would  be  inter- 
sected nearly  in  the  direction  of  their  length.  Hence  the 
appearance  of  radiating  lines  in  which  Professor  Quekett 
could  detect  no  cell- wall,  and  which  he  found  so  difficult  to 
reconcile  with  his  idea  of  cellular  structure. 

The  upper  laminae  of  the  corium  are  thicker  than  the 
lower  ones ;  and  the  imdulations  of  the  penetrating  tubuli, 
BO  characteristic  of  crustacean  structures,  appear  to  be  de- 
finitely related  to  the  laminae  through  which  they  pass. 
'Towards  the  upper  part  of  each  pillar,  the  tubuli  bend 
outwards  from  the  same  reason  that  those  of  the  contiguous 
areolae  are  deflected  fix)m  a  perpendicular  line,  viz.,  the  ten- 
dency to  penetrate  the  laminae  at  right  angles  to  their  plane. 
I  have  not  detected  any  branching  forms  amongst  these 
tubuli,  though  Professor  Queckett  thinks  that  he  has  observed 
such. 

Beneath  the  calcified  corium  is  the  thin  wn-calcified  layer  of 
the  same  tissue,  which  would  ultimately  have  become  calcified, 
as  fresh  laminae  were  applied  to  its  inner  surface.  When 
detached  from  the  calcified  shell,  which  is  readily  done,  it 
presents  numerous  granular  specks,  which  obviously  corre- 
spond with  the  tubuU  of  the  calcified  tissue.     I  have  found 
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it  impossible  to  satisfy  myself  whether  or  not  these  present 
open  apertures  prior  to  calcification ;  their  minnteness  and 
the  refraction  of  light  which  they  occasion  rendering  the 
determination  of  tins  point  one  of  extreme  difficulty.  On 
the  peripheral  surface  of  this  membrane  are  numerous  reni" 
form  specks  having  a  reticulated  aspect.  The  reticulations 
resemble  cells^  and  are  not  unlike  the  areolae  of  the  areolar 
layer;  but  I  believe  them  to  be  mere  corrugations  of  the 
membrane.  The  specks  correspond  with  equsdly  numerous 
calcareouls  projections  from  the  inner  surface  of  the  calcified 
corium.  On  making  a  horiasontal  section  of  this  surface,  the 
projections  are  seen  to  be  perforated  by  larger  and  more 
sparse  tubuli  than  the  contiguous  shell,  and  which  display  a 
disposition  to  areolation  similar  to  what  occurs  in  the  corre- 
sponding parts  of  the  uncalcified  corium.  In  other  portions 
of  the  same  section,  patches  are  often  met  with,  unconnected 
with  the  specks  just  referred  to,  in  which  there  is  also  a 
marked  disposition  towards  areolation,  as  seen  in  PI.  Ill,  fig.  2. 
These  areolte  are  sometimes  hexagonal,  but  at  others  so  irre* 
gnlar  as  to  preclude  all  idea  of  a  cellular  origin.  The  tran»-^ 
hicent  reticulate  lines  separating  the  areokB  being  merely 
spaces  from  which  the  tubuli  are  absent. 

Throughout  the  entire  shell  we  find  dispersed  some  cylin- 
drical bodies  which  are  either  fibres  or  larger  tubuli.  These 
penetrate  all  the  layers  of  the  shell.  Tubuli  similar  to  these 
are  very  numerous  in  the  structureless  portions  of  the  pellicle 
immediately  above  the  flattened  summits  of  the  pillars  of 
corium,  from  which  they  ascend  to  the  surface  of  the 
pellicle. 

Before  discussing  the  moot  questions  between  the  observers 
already  quoted,  I  would  direct  attention  to  some  other 
structures  calculated  to  throw  light  on  the  debated  points. 

On  making  a  vertical  section  of  the  t^^ment  of  the 
common  shrimp,  we  find  the  same  number  of  layers  as  in 
the  crab,  but  in  a  much  more  attenuated  form;  but  we 
have  also  some  new  conditions  of  interest,  some  of  which 
have  already  been  pointed  out  by  Professor  Huxley. 

The  areolar  layer  displays  innumerable  delicate  areolae 
(fig*  3),  like  those  in  the  crab,  but  fainter  in  outline;  both 
these  and  the  corium  appear  granulated  in  the  horizontal 
sections,  either  as  the  result  of  vertical  fibrillation  or  from 
tubuli.  M.  Lavalle  has  denied  the  existence  of  tubuli  even 
in  the  corium  of  the  crab. 

Professor  Huxley  rejects  his  conclusions  in  that  instancy 
''nt  thinks  him  right  in  the  case  of  the  shrimp,  where  he 

ieves  the  granides  merely  indicate  vertical  fibrillation,* 
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my  vertical  sections,  mounted  in  Canada  balsam,  appear  to 
oppose  tbifl  idea.  Some,  at  least,  of  these  lines  are  filled 
with  air,  indicating  a  tabular  structure. 

The  Tery  thin  areolated  layer  is  not  so  readily  distinguished 
from  the  corium  in  the  vertical  section  as  in  some  other 
Cmstaoea,  but  I  have  obtained  several  evidences  of  its  separate 
existence  as  in  the  crab.  The  most  remarkable  feature  in  the 
integnment  of  the  shrimp  consists  of  numerous  discs,  the 
result  of  a  secondary  calcification,  which  becomes  incorpo^ 
sated  with  the  pre-existing  tubulated  calcific  deposit.  Each 
diae  commences  as  a  faint  brownish  ring,  within  which  the 
areohe  are  at  first  visible,  but  the  centre  shortly  displays 
signs  of  consdidation,  as  in  fig.  4;  in  which  examjde  the 
deposit  has  ocHumenoed  at  the  root  ot  one  of  the  short  hairs 
so  abundant  on  this  tegument.'*^  The  small  discs  thus 
originated  increase  both  in  breadth  and  thickness,  but 
especially  the  former.  Some  of  them  assume  the  aspect  of 
figs.  5  and  6,  where  tiie  dafk  radiating  lines  indicate  a  con- 
dition of  the  calcareous  matter  resemUing  what  is  seen  at 
the  first  formation  of  the  disc,  and  different  from  what  occurs 
in  the  intervening  translucent  parts,  which  appear  to  be  more 
consolidated.  A  translucent  crucial  figure  is  often  seen  in 
the  centre  of  each  disc.  But  in  the  majority  of  instances,  as 
already  pointed  out  by  Professor  Huxley,  the  discs  assume 
the  aspect  of  fig.  7.  Here  the  centre  consists  of  numerous 
small  concretionary  granules,  each  commencing  as  a  separate 
point,  but  which  grow  and  coalesce  by  external  concentrie 
additions  until  they  unite  to  form  a  solid  translucent 
calcareous  disc — strongly  reminding  us  of  what  is  seen  in 
the  pulp-cavities  of  cetacean  teeth.  In  fig.  8  some  of  these 
granules  are  detached  from  the  disc.  When  a  portion  of  the 
integument  of  the  common  shrimp  is  boiled  in  a  solution  of 
caustic  potass,  though  the  soft  ohitinous  element  is  not 
destroyed  by  the  process,  it  undergoes  some  change,  revealing 
an  oiganic  structure  which  does  not  hitherto  appear  to  have 
been  noticed.  The  areolated  layer  seen  in  fig.  3  now  presents 
the  appearance  represented  in  figs.  9  and  10.  It  consists  of 
at  least  two  layers  of  minute  irregular  concretions.  Each  of 
these  coiresponds  in  sise  with  one  of  the  unaltered  areols, 
and  I  assume  them  to  be  identical,  though  unable  to  demon- 
strate the  fact.  Each  c(mcretion  appears  to  be  formed  by  the 
coalescence  of  a  number  of  minor  concretions.     On  examin* 

*  Tliese  bain,  which  are  tubular,  are  pUtated  in  uncaicified  depressions 
in  the  areolar  layer ;  a  largje  branching  tubale,  aseendioe  from  below,  pene- 
trates all  the  layers  of  the  integument,  and,  reaehii^  the  base  of  the  hair, 
eommunicates  with  the  canal  ninning  along  its  inteaoc 
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ing  tlie  free  margin  of  any  of  the  segments  of  the  body 
after  being  treated  with  caustic  potass,  these  granular  con- 
cretions will  be  seen  in  various  stages  of  development 
(fig.  10).  Those  nearest  the  free  margin  are  small  and  isolated. 
As  we  recede  from  the  margin  the  granules  coalesce  and 
become  larger,  receiving  external  additions,  which  cement 
them  together^  and  finally  producing  the  structure  just 
described.  The  mode  of  calcification  of  the  small  areolsa 
and  of  the  larger  discs,  though  at  first  glance  appearing  so 
different,  are  thus  demonstrated  to  be  identical  in  all  their 
essential  features ;  though  the  process  resulting  in  the  large 
discs  is  obviously  a  secondary  one,  being  preceded  by  that 
which  forms  the  small  concretions.  The  essential  difference 
between  the  two  lies  in  the  greater  extent  of  the  calcific 
deposition  in  the  former  instance  than  the  latter,  as  is  proved 
by  the  effects  of  heat  in  occasioning  contraction  of  those 
parts  from  which  the  larger  discs  are  absent. 

On  decalcifying  a  portion  of  the  integument  thus  treated 
by  means  of  hydrochloric  acid,  it  presents  precisely  the  same 
appearance  as  the  ordinary  examples  that  have  not  been  so 
treated.  Two  distinct  granulations  are  now  visible;  one  on 
the  extreme  outer  surface  of  the  membrane,  apparently 
belonging  to  the  pellicular  layer,  and  the  other  in  the 
areolated  layer,  if  not  also  in  the  subjacent  corium;  the 
second  being  the  tissue  which  I  believe  to.  be  tubulated.  The 
concretions  represented  in  fig.  9  are  absent  from  the  points 
into  which  the  tegumentary  hairs  of  the  shrimp  are  planted. 

Many  of  the  smaller  species  of  decapod  Crustaceans  reveal 
modifications  of  structure  throwing  additional  light  on  these 
tissues  so  interesting  to  the  physiologist.  A  few  of  the  more 
important  varieties  require  notice. 

In  the  British  Hyas  aranetis*  we  again  meet  with  the  four 
layers  of  integument.      In  the  specimens   examined,   the 

Eellicular  layer  alone  presented  a  deep-red  colour,  and  ex- 
ibited  indisputable  evidence  that  it  w<m  composed  of  numerous 
exceedingly  thin  parallel  lamina.  The  areolated  layer  was  of 
a  pale-yellow  hue,  and  afforded  equally  clear  proof  that  each 
areola  is  the  dome- shaped  extremity  of  a  six-sided  prism,  the 
sides  being  contiguous  with  those  of  its  neighbours,  whilst 
its  substance  is  traversed  by  longitudinal  tubuli.  Owing  to 
the  dome-like  shape  of  the  outer  extremities  of  these  prisms, 
the  outer  non-tubulated  pellicle  appears  to  dip  down  between 

*  I  am  indebted  to  my  valued  friend,  Mr.  Bean,  of  Scarborough,  as  well 
sa  to  a  still  dearer  relative,  whose  name  has  bren  long  associated  with 
the  same  place  as  one  of  its  indefatigable  naturalists,  for  the  numerous  spe- 
cimens of  British  Crostacea  upon  wnich  I  have  operated. 
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the  areobe,  explaining  the.  apparently  intercelliilar  reticula- 
tions seen  both  here  and  in  the  common  crab,  as  well  as  in 
numerous  other  Crustaceans.  The  calcified  and  uncaldfied 
portions  of  the  corium  are  much  more  distinct  here  than  in 
the  common  crab;  since  the  former,  instiead  of  cbnsisting 
of  continuous  layers  of  equal  thickness,  appears  in  the  form 
of  large  hemispherical  masses^  the  confluent  bases  of  which 
are  directed  outwards^  whilst  their  opposite  convex  surfaces 

?roject  inwardly  into  a  thick  laminat^  uncalcified  corium. 
*he  parallel  laminse  of  the  corium  continue  their  straight 
course  equally  through  the  calcified  and  uncalcified  portions, 
demonstrating  that  the  former  are  not  secretions  in  the  latter 
pushing  aside  its  layer,  but  irregular  calcifications  of  their 
substance.  Tubular  hairs  are  implanted  in  superficial  de*- 
pressions  in  the  integument^  at  which  points  both  the 
pellicular  and  areolated  layers  are  wanting.  The  tube  within 
the  hair  is  continued  downwards  through  the  entire  thickness 
bf  the  corium^  opening  at  its  inner  surface.  A  calcareous 
cylinder  surrounds  this  canal,  even  where  it  passes  through 
portions  of  corium  otherwise  uncalcified. 

Similar,  but  still  more  strongly  marked,  conditions  occur 
in  PUumnus  hirteUus,  a  vertical  section  of  part  of  the  carapace 
of  which  is  represented  in  fig.  11.  a  is  the  pellicular  layer, 
which  here  (as  is  also  the  case  in  Hyas  araneus)  is  the  seat 
of  the  deepest  colour,  b  is  the  areolar  layer,  displaying 
the  domeHsbaped  areolae  with  remarkable  clearness.  These 
domes  are  obviously  portions  in  which  the  calcific  matter  has 
assumed  different  conditions  to  thbse  under  which  it  has 
been  secreted  in  the  superimposed  pellicular  layer.  Each 
areola  displays  some  very  delicate  vertical  lines.*^  Whether 
or  not  these  are  tubes  I  have  been  equally  unable  to  satisfy 
myself,  here  and  in  Hycts  araneus ;  but,  as  I  think  that  in 
Portumams  depurator  there  can-be  no  question  that  the  areolae 
are  tubulated,  it  is  the'  more  probable  th^^t  the  structure  in 
question  is  also  tubular. 

.  Large  hemispherical  concretions  occupy  the  upper  part  of 
the  corium,  the  centre  of  each  one  of  which  is  penetrated  by 
a  vertical  canal,  prolonged  downwards  through  the  uncalcified 
corium,  but  not  surroimded  in  the  latter  part  of  its  course  by 
a  calcareous  cylinder,  as  is  the  case  with  Hyas  araneu». 
Superiorly,  each  of  these  canals  communicates  with  the  base 
of  a  large  tubulated  hair  implanted  in  a  depression  penetrating 

*  Seen  to  tbe  left  of  the  drawing ;  from  the  opposite  portion  of  whicli 
they  have  been  omitted,  along  with  similar  onea  m  the  coriurai  to  avoid 
confusing  tlie  other  characteristic  features  of  the  structure. 
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the  pellicular  and  areolar  layers.  These  calcareous  oonere- 
tions  display  a  coane  laminadon,  indicstmg  ihe  direction  of 
the  laminsD  of  the  imcalrified  coriam,  wiA  which  they  are 
paralld.  They  are  also  penetrated  by  myriads  of  the  usual 
undulating  tumlesy  which  mppear  to  be  prolonged,  though 
leas  distinctly^  thiongh  the  naealcified  ccMriom.  I  see  no 
reason  for  doubting  that  the  latter  are  tabnli  as  well  as  the 
former. 

In  a  thin  horisontal  section  of  this  integument,  made 
through  the  upper  part  of  the  corium,  which  has  been 
decalcified  (fig.  18)^  we  see  delicate  circular  areas,  with 
defined  outlines  and  a  centml  canal,  indicate  the  poaition 
occupied  by  the  calcareous  concretions.  This  is  important, 
-since  it  shows  that  cell-like  appearances  may  exist  in  the 
decalcified  membrane,  which,  nerertheless,  are  entirdy  due 
to  peculiarities  of  caknficatkm ;  cells  having  taken  no  part  in 
their  origin. 

yerti<»l  sections  of  PortemnM  depmrator  display  even  still 
more  distinctly  than  the  last  Crustacean  die  dome-4diaped 
cylinders  of  the  are(4ated  layer,  and  remove  every  possible 
doubt  that  could  remain  as  to  the  wm^elhUar  origin  of  this 
layer.  The  conclusion  is  inevitable,  that  the  whole  results 
'from  peculiarities  attending  the  process  of  calcification.  It  is 
dear  that  in  the  Crustacea,  two  distinct  co-existent  calcifying 
processes  are  very  commonly  in  operation,  the  one  resulting 
in  a  more  intense  calcification  than  the  other ;  their  greater 
density  and  higher  refracting  power  giving  to  the  former 
the  definite  outimes  seen  both  in  the  areolar  layer  generally, 
and  in  the  lenticular  discs  of  the  shrimp. 

Professor  QudLctt  describes  the  areolated  texture  as  con* 
spicuous  in  the  crayfish.  I  have  only  examined  young 
specimens,  but  in  them  it  was  very  indistinct,  if  not  wholly 
absent.  I  found  the  four  layers  revealed  in  the  vertical  sec- 
tion  (fig.  13),  but  the  areolar  layer  (fig.  ISb)  and  the  calcified 
corium  (fig.  13  ^  occupied  the  greater  pc^on  of  the  sub* 
stance,  the  pellicle  (fig.  18  a)  and  the  uncndcified  corium  (fig. 
18/)  bdng  very  thin.  That  which  is  the  obvious  homologue 
of  the  areolar  layer  in  other  Crustaceans  is  thick  and  very 
distinctly  tubulated,  the  tubuli  being  dirtrUiuted  witii  the 
greatest  uniformity.  This  layer  would  scarody  be  distinguished 
from  the  subjacent  calcified  corium  but  for  its  greater  trans* 
lucency. 

An  anomalous  example  of  the  common  lobster  furnished 
new  and  interesting  modifications  of  crustacean  integument. 
The  pellicular  layer  was  so  thin  as  to  be  scarcely  traceable. 
The  areolated  layer,  the  chief  seat  of  colour,  was  vcfy  distinct 
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both  in  the  carapace  and  in  the  tail,  thonj^  lem  too  in  the 
dawa ;  but  tiie  chief  interest  lay  in  the  calcified  eoriam, 
especially  at  its  peripheral  portion.  On  Jooking  at  a  vertical 
aection,  the  tubulated  structurs  of  this  layer  was  rendered 
confus^  and  indefinite  by  some  vague  radiating  elements. 
On  making  a  horizontal  section  immediately  below  the 
areolar  layer,  the  nature  of  these  radiations  became  obvious. 
The  entire  section  was  covered  with  regular  hexagonal  areolae 
of  exquisite  beauty  (fig.  14).  Each  areola  consisted  of 
numerous  irregular  rods,  radiating  from  a  solid  centre,  suh- 
dividing  like  the  outspread  arms  of  an  encrinite^  a  resemblance 
which  higher  magnifiers  only  rendered  more  obvious,  since 
eadi  radiating  arm  then  appeared  jointed ;  but  this  was  an 
illusion.  The  whole  was  but  a  congeries  of  botryoidal  rods 
^fig.  15),  the  result  of  a  concretionary  process  of  growth;  the 
bdulU  tubercles  with  which  each  rod  was  studd^  being  the 
homologues  of  those  seen  in  the  large  calcareous  discs  of  the 
shrimp.  This  structure  was  wholly  distinct  from  the  areolated 
layer  of  the  integument.  Between  these  stellate  objects, 
there  occasionally  occur  solidly  calcified  portions,  often  pene* 
trated  by  a  large  vertical  canal. 

w  When  a  vertical  section  was  decalcified,  aU  these  distinc- 
tive features  disappeared.  I  now  only  sa^  a  series  of  parallel 
chitinous  laminse,  traversed  by  undulating  vertical  tubules ; 
the  line  of  separation  between  the  areolated  layer  and  the 
corium  being  very  indistinct.  Of  these  laminae  I  counted 
about  60  in  a  section  of  the  integument  of  the  tail,  whilst 
there  were  120  in  the  claw  of  the  same  individual,  showing 
that  they  are  not  consentaneously  developed  in  all  parts  of 
the  animal.  On  the  external  snrfiEice  of  the  lobster's  shell  are 
numerous  small  depressions ;  at  the  hollow  of.  each  of  these 
are  the  orifices  of  several  vertical  tubes  which  descend  through 
all  the  subjacent  tissues. 

-  The  hard  calcified  claw  of  the  hermit  crab  fiirther  illustrates 
some  of  these  points.  A  vertical  section  made  through  one 
of  the  numerous  superficial  tubercles  (fig.  16)  demonstrates 
that  these  latter  are  the  homologues  of  the  white  spots  on  the 
shell  of  the  common  crab.  We  here  see  distinctly  that  the 
uplifted  layers  of  the  corium  {d)  pass  through  the  areolated 
structure  (6)  and  are  brought  into  contact  with  the  pellicle  (a)> 
whilst  the  corresponding  tiiickened  portion  of  the  latter,  here 
considerably  thickened,  is  penetrated  by  tubuli  or  fibres  (e) 
similar  to  those  seen  in  the  homologous  portion  of  the  common 
crab.  This  dose  relation  of  the  upraised  portions  of  the 
corium  to  the  pellicle,  and  the  absence  of  the  areolar  layer 
jat  such  p<Mnts,  is  also  shown  in  Jiya»^  araneus,  PortumwuB 
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depurator  and  pusilhu,  and  numerous  other  forms^  which 
illustrate  an  organization  that  attains  its  highest  development 
in  the  common  crab;  whilst  in  Pariummu  depurator,  the 
diversion  of  the  upper  lamina*,  of  the  oorium  from  their 
horizontality  appears  at  its  minimum. 

Thus  far  it  would  appear  that  in  all  the  Podopthalmous 
Crustaceans^  the  integument  consists  of  four  layers.  An  outer 
or  superficial,  almost  structureless  pellicle  (a).  An  areolated 
layer  (b),  but  from  which  the  areobe  may  be  occasionally 
absent.  A  calcified  corium  {d)y  and  an  inner  layer  of  uncal- 
dfied  oorium  {f),  which  may  become  calcified  as  newer  layers 
appear  within  it.  Each  of  these  layers  varies  exceedingly  in 
the  relative  development  attained,  but  traces  of  each  of  them 
always  exist ;  each  one  becoming  in  turn  the  predominant 
element  in  the  integument  of  the  various  Crustaceans.  The 
corium  appears  to  be  more  or  less  tubulated,  whether  calcified 
or  uncalcified.  The  areolar  layer  is  often,  though  perhaps  less 
frequently  so.  Areolation  does  not  appear  to  be  confined  to 
the  ''areolar'^  layer,  since  it  occurs  on  a  small  scale  in  the 
oorium  of  the  crab  and  lobster;  wherever  it  exists  in  the^ 
examples  which  I  have  recorded,  either  of  corium  or  areolar 
layer,  it  is  unquestionably  the  result  of  peculiar  conditions 
under  which  the  calcific  matter  is  deposited,  and  not  of  ceUu- 
lation.  In  the  calcified  corium  of  Corystes  Cassevilauwus,  we 
find  an  illustration  of  the  secondary  calcification  to  which 
areolation  appears  due.  The  lime  exists  in  two  distinct  con- 
ditions ;  in  the  one  it  is  equally  diffused  through  the  corium. 
But  within  this  are  lai^e  irregular  masses  of  a  totally 
different  aspect  evidently  the  result  of  a  secondary  process. 

But  Professor  Huxley  has  already  pointed  out  that  areola- 
tion exists  in  the  uncalcified  membranes  of  the  articulations 
of  the  claws  of  the  common  crab,  where  it  cannot  possibly  be 
due  to  any  process  of  calcification.  In  the  latter  example 
the  areolae  appear  to  me  to  be  tubulated  portions  of  integu- 
ment, and  the  intervening  reticulate  lines  to  be  merely  spaces 
from  which  the  tubules  are  absent,  as  is  unquestionably 
the  case  in  the  areolae  sometimes  seen  in  the  calcified  corium 
of  the  common  crab.  Areolation  appears  to  me  invariably 
accompanied  by  tubulation,  whilst  the  variations  in  the 
arrangement  of  these  tubules,  and  the  peculiar  calcification 
which  renders  the  areolae  so  visible,  appear  to  be  common 
results  of  some  single  cause.  What  that  cause  is,  remains  to 
be  ascertained. 

There  still  remains  for  consideration  the  question  of  the 
origin  of  these  various  layers,  and  their  relations  to  the 
deeper  portions  of  the  crustacean  integument.     Of  course  it 
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would  be  very  desirable,  were  it  possible,  to  examine  each 
of  these  species  immediately  after  it  had  cast  its  shell, 
tracing  the  various  changes  the  new  integument  undergoes 
in  its  progress  to  maturity.  Unfortunately,  inland  students, 
have  not  the  facilities  for  such  inquiries  enjoyed  by  their, 
more  fortunate  fellow-labourers  who  dwell  on  the  sea-coast ;. 
but  it  occurred  to  me  that  much  of  the  requisite  information 
might  be  obtained  from  the  hermit  crab.  As  is  well  known, 
the  claws  of  this  *^  species  are  as  thoroughly  calcified  as  those. 
of  any  other  Crustacean.  T^e  anterior  extremity  of  the, 
carapace  is  equally  so;  the*posterior  portion  of  the  latter 
slightly,  if  at  all ;  whilst  the  abdominal  segments  are  as> 
devoid  of  calcific  matter  as  any  crab  that  has  just  cast  its 
shell.  We  are  thus  enabled  to  ascertain,  without  difficulty, 
the  relations  between  the  superficial  layers  and  the  subjacent 
derm  or  endoderm  of  Huxley.  The  careful  study  of  this 
species  has  satisfied  me  that  a  well-marked  basement  mem-, 
brane  interposes  at  all  stages  of  development,  between  the. 
cellular  endoderm  or  derm  and  the  tubulated  layers,  whether 
calcified  or  uncalcified ;  and  that  consequently  the  ceUs  of ' 
the  endoderm  cannot  enter  histologically  into  the  outer  tegu- 
mentary  layers  forming  the  crustacean  shell. 

The  true  derm  or  endoderm  of  Huxley,  in  the  hermit 
lobster,  is  thick  and  full  of  nuclei,  colourless  cells,  and  red,;, 
blue,  and  brown  pigment-cells.  A  section  of  the  entire^ 
integument  of  the  soft  carapace  is  represented  in  fig.  17> 
where  g  indicates  the  derm,  h  its  cells  and  nuclei,  i  ita 
pigment-cells,  k  the  basemeut  membrane,  b  the  coriun^  and 
areolar  layers  blended,  and  a  the  peUicular  layer.  The  pig-, 
ment-cells  are  sometimes  stellate,  at  others  appear  as, 
rounded  granidar  bodies.  Fibrous  threads  often  interlace, 
amongst  the  cellular  elements.  The  basement  membrane  i^ 
a  thin  tissue  of  the  most  delicate  character.  The  app^aranc^ 
represented  on  looking  vertically  through  this  membrane  at 
the  subjacent  derm  is  delineated  in  fig.  18,  where  the  letters 
indicate  the  same  parts  as  in  fig.  17.  The  uppermost 
cells  of  the  derm  (18  A)  are  larger,  more  turgid,  and  more 
r^ularly  distributed  in  the  deeper  parts  of  the  tissue,  remind- 
ing us  of  the  aspect  of  cartilage-cells  in  growing  bono, 
near  the  line  of  ossification.  Immediately  above  the  basQ»: 
ment  membrane  is  seen  a  layer  of  membrane  (fig.  17  b\ 
with  a  granulated  texture.  In  the  wholly  uncalcified  partsk 
of  the  integument  this  membrane  is  scarcelv  visible ;  but  it 
becomes  more  so  as  we  approach  the  head,  where  it  pre-, 
sents  a  faintly  areolated  structure,  like  that  seen  in  th^ 
shrimp,  whilst  numerous  patches  occur  in  whiqh  the  areola- 
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tion  is  yery  distinct,  especially  in  the  anterior  parts  of  the 
carapace.  This  tissue  ODTiously  rraresents  both  the  areolar 
layer  and  the  corimn  of  fig.  16.  In  some  parts  of  the  tail, 
where  I  have  been  tenable  to  detect  this  tissne,  its  place  is 
occupied  by  a  structureless  pellicle  apparently  identical 
with  that  represented  in  fig.  16  a:  since  I  hare  distinctly 
traced  its  extension  over  the  granular  layer  where  the  latter 
exists.  On  tearing  a  semi-calcified  portion  of  the  carapace 
in  which  the  areolae  were  but  fiuntly  discernible,  the  torn 
margin  appeared  defined  and  angulated,  corresponding  with 
the  inter-areolar  lines,  proring  the  latter  to  be  lines  of  less 
perfect  cohesion  than  the  rest  of  the  tissue.  On  decalcifying 
the  fragment  thus  torn  the  areolae  almost  entirely  disap- 
peared, demonstrating  how  much  th^  owed  to  conditions  of 
calcification. 

The  above  example  appears  to  throw  direct  light  on  the 
genesis  of  crustacean  integuments.  It  is  clear  that  no  cells 
exist  external  to  the  basement  membrane ;  they  all  underlie  it. 
Whether  or  not  the  basement  membrane  is  cast  off  along  with 
the  exuviated  shell  has  not  vet  been  determined,  but  probably 
such  is  not  the  case.  The  cellular  derm  appears  to  be  the  secret- 
ing organ,  producing  the  tegument,  wnich  latter  permeates 
the  basement  membrane  by  exosmosis,  when  in  a  fluid  state^, 
and  becomes  consolidated  into  a  structureless  layer  external  to 
the  membrane.  The  laminae  first  formed  are  apparently  those 
constituting  the  pellicle,  then  those  constituting  the  areolar 
layer,  and  subsequently  those  forming  the  corium.  Calcifi- 
cation of  these  layers,  both  in  its  primary  and  secondary' 
varieties,  is  a  i»x)cess  occurring  subsequently  to  the  formation 
of  the  membranous  lamellae,  and  probably  due  to  some 
protoplasmic  fluid  conveyed  into  the  tissues  by  means  of  the 
tubuh  with  which  they  abound.  Prior  to  the  formation  of 
these  laminae  some  of  the  cells  of  the  derm  or  enderon 
change  their  form  and  position.  The  tubuli  themselves  pro- 
bably exist  as  such  prior  to  calcification;  the  latter  only 
rendering  them  more  distinct. 

The  process  of  calcification  appears  to  be  identical  with 
what  I  have  elsewhere  shown  to  occur  in  the  genesis  of  the 
tooth  of  the  Echinus  ('Journal  of  Dental  Sdence*)  and 
in  the  scales  and  bones  of  fishes  ('  Phil.  Trans.')  Com- 
mencing as  a  granular  point,  each  calcareous  atom  increases 
by  concentric  additions  to  its  exterior,  leading  to  cohesion  of 
separate  particles,  and  consolidation  of  the  entire  tissue.  As 
no  cells  are  traceable  in  the  chitinous  layers  of  membrane, 
the  formation  of  these  ^nules,  it  must  be  admitted,  goes  on 
independently  of  any  direct  cellular  agency. 
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The  lasounated  structure  of  these  calcareous  concretions  is 
beautifully  shown  by  some  examples  I  met  with  in  a  very 
small  Australian  crab.  The  fleshy  substances  in  the  claws 
were  dried  up,  but  in  their  interior  were  numerous  botryoidal 
concretionary  masses,  the  structure  of  whidi,  as  levealed  in 
thin  sections,  is  represented  in  fig.  19.  The  concentric  lami- 
nation is  here  so  obvious,  that  no  question  can  arise  as  to 
the  mode  of  increment,  wMlst  the  masses  a]qpear  manifestly 
to  be  but  enlarged  illustrations  of  what  we  found  on  a  smaller 
scale  in  figs.  7,  8,  9,  10,  and  15.  Numerous  dark  points  er- 
isted  in  these  ooncretions,  as  represented  in  the  lower  part  of 
the  figure,  but  which  are  omitted  in  the  upper  part,  in  order 
to  display  the  completeness  of  the  concentric  lamination* 

We  are  thus  compelled,  equally  firom  an  examination  of 
their  mature  states,  and  firom  their  development  as  traced  in 
the  hermit  crab,  to  reject  Dr.  Carpenter's  hypothesis  of  the 
cellular  structure  of  the  areolated  layers  of  crustacean  integu- 
ments.  At  the  same  time,  they  illustrate  how  a  ceUular  pro- 
toplasmic  structure  may  secrete  a  tubulated  tissue,  closely 
resembling  dentine,  from  which  it  is  separated  by  a  struc- 
tnreless  basement  membrane,  through  which  neither  cells 
nor  nuclei  ever  pass.  Whether  the  ceOs  represented  in 
fig.  18  have  anything  to  do  with  determining  the  position  of 
the  areohe  in  the  calcified  layers  I  cannot  say,  though  I 
doubt  their  doing  even  that  much,  since  the  spaces  they 
occupy  do  not  seem  to  correspond  with  those  of  the  areolae; 
nevertheless,  the  question  is  worth  further  investigation,  could 
Crustacea,  that  have  just  moulted  be  obtained  for  examina- 
tion* 
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On  the  Measueement  of  the  Stbijs  of  Diatoms. 
By  J.  D.  SoLLiTT,  Esq.,  HulL 

A  PAPER  haying  appeared  in  the  'American  Journal  of 
Science'  for  March,  1859,  by  W.  S.  Sullivant  and  T,  G. 
Wormley,  on  the  "  Measurement  of  the  Strise  of  Diatoms,'^ 
I  think  it  necessary  to  make  a  few  remarks  on  their  obser- 
yations,  in  order  to  endeayour  to  preyent  the  spread  of 
far  greater  errors  on  this  interesting  point  than  those  which 
they  consider  they  haye  corrected.  As  the  subject  now 
stands,  it  is  yery  similar  to  the  men  with  the  chameleon ;  and 
had  Messrs.  Sulliyant  and  Wormley,  before  publishing  their 
paper,  made  themsdyes  better  acquainted  with  all  the  yaria- 
tions  in  the  markings  on  the  Diatomacese,  they  would  haye 
come  to  a  different  conclusion  to  what  they  haye  done.  To 
show  that  this  is  the  fact,  I  will  first  call  attention  to  the 
Pleurosiffma  fasciola.  Of  this  diatom  the  kind  we  find  near 
Hull  are  yery  small,  and  consequently  the  markings  extremely 
fine,  the  finest  being,  as  I  haye  before  stated,  90  in  the 
T^jsth  of  an  inch ;  but  the  Fasciola  we  get  from  Boston,  in 
Lincolnshire,  are  many  of  them  so  large  that  there  are  not 
more  than  50  striae  m  the  TDSu^h  of  an  inch.  I  haye  fre- 
quently seen  the  longitudinal  and  cross  striae  at  the  same 
time  on  the  largest-sized  Fasciola,  from  Boston,  with  the 
half -inch  objective,  either  of  Boss  or  of  Powell  and  Lealand  ;> 
but  the  finest  we  find  at  Hull  will  defy  eyen  Powell's  one- 
sixteenth,  with  175°  of  angle  of  aperture,  to  show  the  same, 
use  what  illumination  you  may.  The  length  of  the  finest  Hull 
Fasciola  is  under  ^^gth  of  an  inch,  whilst  some  of  the  Boston 
Fasciola  measure  more  than  i^i^th  of  an  inch  in  length. 
Again,  in  the  P.  striffosum,  I  may  obserye  that  those  from 
the  coast  of  Sussex  haye  their  markings  yery  strong,  even 
stronger  than  set  down  by  Messrs.  Sulliyant  and  Wormley ; 
but  those  we  find  at  Hull,  and  which  were  first  named  Strigo- 
sum  by  Mr.  Harrison,  in  1846,  haye  exceedingly  fine  mark- 
ings on  them,  yarying  from  72  in  the  ni'oiyth  of  an  inch 
up  to  nearly  80.  With  regard  to  the  striae  on  the  Niizschia 
sigmoidea,  we  haye  another  yery  striking  instance  of  how 
little  we  know  respecting  the  markings  on  the  Diatomaceae. 
I  haye  one  slide  of  this  diatom,  on  some  of  which  the  mark- 
ings are  yery  strong  and  easily  seen,  whilst  others,  in  the 
same  slide,  set  at  defiance  eyery  method  of  illumination  to 
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bring  them  out^  and  I  have  little  hesitation  in  stating  that 
the  strisB  on  this  diatom  vary  from  65  in  the  T^jsjfih  of  aji 
inch  up  to  a  degree  of  fineness  which  no  lenses  that  we  now 
have  will  show.  I  have  always  found  the  various  kinds  of 
Nitzschia  to  be  the  most  irregular  in  the  number  of  their 
striae  in  the  inch^  of  any  Diatomacese  that  I  have  studied. 

The  Navicula  rhombouks  is  another  instance  of  the  impos- 
sibility to  give  correct  measures  of  the  number  of  striae  on 
any  diatom.  Our  American  friends  have  set  the  number 
down  at  70  in  the  ii^ffoth  of  an  inch^  Smith  says  85. 
I  have  one  or  two  specimens  of  this  diatom  that  have 
not  more  than  60  in  the  t^Vv-  ^  hsYe  others^  agftiii>  so  fine 
as  to  defy  all  means  of  showing  the  striae  on  them^  and  those 
all  in  the  same  slide  and  of  the  same  gathering.  I  could^ 
if  necessary^  &PPfy  similar  observations  to  all  the .  diflerent 
diatoms  of  which  our  American  friends  have  given  us  the 
measurement.  Had  they  been  acquainted  with  those  facts, 
I  think  they  would  nev^r  have  pubUshed  what  they  evidently 
consider  their  standard  of  correctness,  nor  would  they  have 
tried  to  prove  that  all  other  observers  except  themselves  were 
in  error. 

Nothing  leads  to  such  great  mistakes  in  scientific  inquiry 
as  too  hasty  conclusions.  I  consider  that  all  their,  measures 
are  correct,  as  far  as  they  have  gone.  They  have  played  the 
air  very  well,  but  they  have  neglected  the  variations. 

I  may  further  observe  that  our  American  friends  are  not 
to  come  to  the  conclusion  that  all  the  measures  eiven  in 
Smith's  "  Synopsis''  are  his  own,  as  I  know  for  a  &ct  that 
many  of  them  were  communicated  to  him  by  others.  He 
was  a  most  indefatigable  observer;  but  one  man  cannot  do 
everything,  and  the  great  wonder  is  the  correctness  of  most 
of  the  measures  which  he  has  given  for  diatoms  of  a  medium 

siee. 

I  now  come  to  Messrs.  Sullivant  and  Wormley's  remarlf^s 
on  the  Amphipleura  peUucida.  They  saj^,  "We  have  not 
been  able  even  to  '  glimpse'  the  striae  on  thu  diatom.  Messrs. 
Harrison  and  Sollitt,  in  their  paper  above  cited,  estifnate 
the  striae  at  125  to  130  in  the  -ru'^Tjth  of  an  inch."  They 
frirther  iadd :  "  In  conclusion,  we  may  remark  that  our  ex- 
periments are  confirmatory  of  the  generally  received  opinion 
that  striae  closer  than  about  85  in  the  -j^  have  not  yet  been 
resolved."  In  theirmeasurement  of  those  diatoms  the  striae 
of  which  they  have  been  able  to  see,  I  have  no  doubt  of  their 
general  correctness;  but  their  remarks  on  the  A.  peUw 
cida  put  me  in  mind  of  the  fine,  double  star,  i|  Ci>rofkB, 

VOL.  vin.  « 
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fint*  Men  double  by  Dr.  Heorachel^  and  on  which  a  writer 
makei  the  following  remark : ''  Many  a  star-gaser  has  hnsvtij 
tamed  out  on  a  bitter  cold  night  and  sti^^  at  i|  (kr&nm 
until  erery  particle  of  his  patience  and  caloric  haye  been 
fairly  frozen  out^  and  his  eyes  cried  for  mercy^  without  ever 
being  aUe  to  'glimpse'  this  delicate  object;  and  then  he 
oomes  to  the  conduaion  that  those  who  said  they  had  seen  it 
double  had  never  done  so.'' 

Under  the  circumstances  in  which  I  am  placed  by  the 
imdalled-for  remarks  of  our  American  friends^  it  will  be  ne- 
eessilry  for  me  to  show  that  the  strife  on  J.  peUudda  have 
not  only  been  seen  by  myself  and  many  others^  but  by 
showing  this  to  prove  that  their  conclusion  respecting  the 
isipossibility  of  seeing  strias  closer  than  85  in  the  tir^  ^^ 
incoiTtct. 

Many  parties  in  this  countiy  have  been  under  the  same 
falsa  impression  with  respeet  to  the  visibility  of  those  very 
close  struBy  but  all  that  I  nave  met  with^  and  to  whom  1  have 
shown  the  striss  on  the  A.  peUudda,  have^  after  seeing  them, 
altered  their  opinion. 

The  clever  microscopist^  Mr.  E.  J.  Lobb,  of  148^  Cheapside^ 
thus  writes  to  me :  ''  Mr.  Ross,  Mr.  Hewitt,  Mr.  Boper,  Mr. 
PowcU,  Mr.  Lealand,  and  many  others,  have  all  seen  the  striia 
on  the  Amphi.  pelhicida  clearly  defined  by  me  at  my  house. 
Mr.  Boss  told  me  he  came  a  sceptic,  but  went  away  con-* 
tinced."  My  friend,  Dr.  Munroe,  of  Hull,  can  also  bring 
out  the  strisB  on  this  diatom  very  clearly,  and  he  has  shown 
them  to  a  great  many  very  first-rate  microscopists,  and  whom 
he  has  also  instructed  in  the  proper  msthod  of  manipulation 
Ibr  showing  them.  Mr.  Harrison  has  likewise  done  the  same 
thing  with  many  others. 

If  what  I  have  here  stated  be  not  sufficient  to  convince 
our  American  friends  that  the  stri»  on  the  A.  pellucida  can 
be  seen,  then  the  dnly  thing  I  can  suggest  is  for  ihem 
just  to  take  a  trip  across  the  Atlantic,  when  we  shall  have 
mudv  pleasure  not  only  in  showing  them  the  stns  on  this 
daaibm,  bat  also  in  giving  them  such  instructions  in  manipu- 
lation as  to  enable  them  for  the  Aiture  to  see  the  same  things 
in  America  that  we  can  see  in  England,  and  I  think,  also, 
to  oonvihoe  them  that  if  the  striae,  the  distance  of  which  is 
86  m  the  rihvi  <5sn  be  seen ;  with  proper  means,  those  which 
are  only  at  half  tiiat  distance  can  be  seen  also.  In  conclusion, 
I  send  you  some  of  my  most  recent  measures  o£  the  distance 
of  the  striie  on  a  few  of  the  better  known  Diatomacece  in 
ftArtr^  parts  of  an  inch/ 
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P.  strigilis 
formosum 
Balticum 
quadratum 
hippocampus 
attenuatum 
Spencerii 
strigosum 
angu!atam 
fasciola 

N.  rbomboides 

A.  pellucida 


>» 
>» 
n 
>* 
» 

99 


30 
32 
40 
60 
45 
46 


down  to 


» 


» 


» 


i» 


cross  stritt. 
20        oblique  do. 
20        cross  do. 
85        oblique  do. 
40    .    cross  do. 
35  dilto. 


50  genuine  specimen  from  the  late  J.  W.  Bailey. 
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111 

130 


down  to 
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40  oblique  striae. 
46  ditto.      . 

50  cross  do. 
60  ditto. 

120  ditto. 


My  friend  Mr.  Lobb  is  of  opinion  that  the  estimate  of  the 
striae  on  the  last  of  those  diatoms  is  even  too  low,  as  he 
thinks  they  ought  to  be  set  down  at  140  in  the  n^vth  of  an 
inch.  From  all  the  above  remarks  I  should  iLce  to  know 
what  we  are  to  call  authenticated  specimens.  And  I  think 
the  only  conclusion  we  can  come  to  is,  that  there  is  here  a 
very  wide  field  for  future  observation.  The  above  differences 
in  measurements  of  the  various  diatoms  do  not  make  them 
the  less  valuable  as  test  objects  for  microscopes,  but  when 
used  as  such,  the  observer  ought  always  tm  know  what  he  it 
looking  at. 
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On  the  DisTiNoxJisHiNO  of  Elevations  and  Defbesbions 
under  the  Mtcrobcops.     By  Dr.  H.  Welckeb. 

(*  Zeitsch.  f.  ration.  Medicin/  3  ser.,  Bd.  tu,  p.  63, 1859. 

It  CBxmot  be  contested  that  the  most  important  point  in 
every  microscopical  investigation  is  the  correct  interpretation 
of  the  visible  image  presented  to  us.  But^  as  in  the  latest 
classical  work  l^  Dr.  Harting  ('  Das  Microskop^ '  8cc.)  the 
subject  of  Microscopic  Diagnosis  does  not  appear  to  me  to 
have  been  treated  so  fiiUy  or  so  correctly  as  it  might  have 
been^  I  venture  to  recur  to  the  subject^  which  has  already 
been  noticed  by  me  in  papers  on  Microscopic  Tedinology 
formerly  published  in  this  Journal  .♦ 

I.  On  Diagnosis  by  oblique  illumination. 

Dr.  Harting  considers  that  minute  elevations  and  depres- 
sions on  microscopic  objects  may  be  readily  confounded, 
owing  to  the  circumstance  that  each  is  indicated  under  both 
transmitted  and  direct  light  by  a  shadow  (Schlagschatten), 
which  may  be  exactly  alike  in  either  case ;  but  whose  posi- 
tion as  regards  the  source  of  illumination  does  not  in  micros- 
copic vision  immediately  indicate  the  true  form  of  the 
object,  as  it  does  in  ordinary  vision, — ^for  the  reason,  that  the 
requisite  point  of  comparison  is,  in  the  former  case,  more  or 
less  wantmg.  But  in  the  compound  microscope  a  deception 
may  more  readily  arise  "because  the  whole  image  here 
appears  inverted,  and  the  shadows  consequently  fail  in  a 
direction  opposite  to  the  true  one ; — that  is  to  say,  in  the  case 
of  an  elevation  they  are  directed  towards  the  source  of  light, 
and  the  reverse  in  case  of  a  depression.^' 

*  '  Zeits.  f.  rat.  Med./  2  ser.,  vi,  p.  172,  and  viii,  p.  841. 
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In  opposition  to  this^  I  would  remark :  that  in  transmitted 
tight  there  are  no  shadows  (Schlagschatten)  at  all,  and  in 
direct  illumination  only  when  the  light  falls  upon  an  opaque 
object.  If  an  opaque  object  having  vertical  elevations  on  its 
surface  be  viewed  under  the  simple  microscope  by  direct  light 
every  elevation  will  exhibit  a  shadow  on  the  side  which  is 
turned  from  the  light.  But  if  a  transparent  object^  that  is  to 
say  an  object  which  acts  as  a  lens — as  for  instance^  a  starch 
granule  lying  on  a  black  surface — be  viewed  with  a  lens  by 
direct  lights  the  less  illuminated  side  of  the  granule,  but 
which  is  obviously  not  in  shade,  will  be  that  which  looks 
towards  the  light,  whilst  on  the  opposite  side  will  be  exhibited 
its  focus.  That  this  distribution  of  the  bright  and  dark,  due 
to  the  lenticular  nature  of  the  object,  is,  it  must  be  confessed, 
deceptively  similar  to  the  light  and  shade  of  ordinary  illumi- 
nation, I  have  already  (loc.  cit.)  remarked. 

In  cases  where,  by  transmitted  light,  a  visible  shadow  is 
exhibited,  this  is  always  consequent  upon  oblique  illumination 
(whether  produced  by  a  lateral  position  of  the  mirror  or  of 
the  diaphragm,  or  in  any  other  way,  is  immaterial),  and  it  is 
only  to  such  cases  that  Harting's  statements  above  quoted 
can  refer,  although  in  the  section  in  which  they  occur  the 
expression  '^  oblique  illumination^^  is  not  employed.*^  But 
when  Harting  says  that  the  shadows  of  an  elevated  object, 
owing  to  the  reversal  of  the  image  in  the  compound  micro- 
scope, fall  on  the  side  looking  towards  the  lights  it  is  obvious 
enough  that  that  is  the  side  on  which  a  ''  shadow  "  must  be 
placed.  But  the  phenomenon  is  not  so  at  all,  for  we  find  that 
the  supposed  shadows  of  elevated  objects  viewed  in  the  com- 
pound microscope  are  situated  on  the  side  which  looks  from 
the  mirror. 

The  supposed  '' shadow ''  of  convex  transparent  objects,  as 
I  again  repeat,  is  not  a  shade  at  aU,  but  it  is  the  less  illumi- 
nated portion  of  a  body  which  acts  like  a  convex  lens.  In 
the  simple  microscope  we  perceive  the  focus  which  is  turned 
to  one  side  by  the  oblique  illumination,  on  the  side  looking 
from  the  mirror,  and  in  the  compound  microscope  on  that 
which  looks  towards  it. 

II.  Diagnosis  by  movement  of  the  tube. 
For    the    distinguishing    of   elevations  and   depressions 

*  In  {  201  it  is  expressly  stated  that  obli(]ue  transmitted  light  acts  in 
exactly  the  same  way  as  does  the  oblique  position  of  the  object,  tliat  is  to 
say,  by  the  production  of  skadaiM. 
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Halting  (§  885)  further  recommends  the  ''  chanffing  of  the 
distance  of  the  object/^  which  in  most  cases  suffices^  unless 
the  elcTation  or  depression  be  altogether  inconsiderable. 
But  it  is  precisely  in  the  latter  case^  in  which  according  to 
Harting  the  movement  of  the  tube  leares  us  in  the  lurch^ 
often  that  the  determination  appears  to  be  most  important 
and  desirable.  In  this  case^  it  may  be  necessary^  according 
to  the  same  author^  '^  to  view  the  object  in  a  direction  per- 
pendicular to  that  in  which  it  was  first  placed  /^  and  he  cites 
the  acetabtdar  depression  of  the  blood-corpuscles^  and  the 
hollows  on  lignified  vegetable  cells^  as  instances  in  which 
ihis  kind  of  profile  view  affords  the  wished-for  result.  But 
how  often  is  it  not  altogether  impossible  so  to  place  certain 
small  objects  in  such  a  position^  or  to  procure  such  a  section 
of  them^  as  would  exhibit  the  elevation  or  depression  in 
question^  in  profile?  In  these  cases^  however,  I  would 
suggest  as  a  means  of  diagnosis  the  elevation  and  depression 
of  the  tube,  inasmuch  as  I  have  proved  that  the  most  minute 
punctiform  elevations  and  depressions^  whilst  acting  as  convex 
and  concave  lenses,  exhibit  different  optical  characters.  The 
course  of  the  rays  of  light  through  spherical  objects,  some  of 
which  act  like  convex  and  others  as  dispersive  lenses^  is  ably 
discussed  by  Harting  (§  276)  and  illustrated  by  figures ;  but 
I  do  not  find  that  he  has  either  confirmed  or  contradicted 
my  statement^  that  all  extremely  minute  convex  and  de- 
pressed objects^  as  representatives  of  which  I  adduced  the  dxy 
spermatozoid  and  the  lines  on  a  micrometer^  appear  black 
or  light  according  to  the  position  of  the  tube  (the  convex 
appearing  light  on  the  elevation  and  the  depressed  on  the 
depression  of  the  tube)^  and  that  this  phenomenon  is  refer- 
rible  to  the  lenticular  property  of  the  objects^  and  affords  a 
certain,  frequently  the  only  means  by  which  to  judge  of 
their  figure. 

This  is  not  the  place  again  to  point  out  the  various  pre- 
cautions to  be  observed  in  the  employment  of  this  method, 
for  which  I  must  refer  to  my  former  communications. 

In  conclusion,  I  give  a  tabular  summary  of  the  various 
possible  modes  in  which  the  light  and  dark  may  be  disposed 
in  objects  illuminated  obliquely. 
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I.  Observation  by  direct  light. 


Obftei. 


(a)  Conyex,  opaque;  0.^. 
ofMique,  erect  papille 

(b)  Convex,  tranfif)arent; 

e.ff.  a  starch-gra- 
nule 

(e)  Hollow  on  an  opaque 
object 

(d)  HoUowona  transpa- 
rent object 


Simple  Mieroieope. 


SkadowoniYkt  side  turned 

from  the  liglit 
Dark  on  the  side  turned 

towards  the  light 

Shadowoni^kt  sidetumed 
towards  the  light 

Dark  on  the  side  turned 
from  the  light 


Compomnd  Micrwecpe, 

Shadowoxk^e  sidetumed 
towards  the  light. 

Dark  on  the  side  turned 
from  the  light. 

/S^iin^oiaonthe  sidetumed 

from  the  light. 
Dark  on  the  side  turned 

towards  the  light. 


II.  Observation  by  transmitted  light. 


Obfect. 


(n)  Convex,  .transparent. 

{6)  Depressed,  transpa- 
rent 


Simple  Microicope. 


Dark  on  the  side  tumed 
towards  the  light 

Dark  on  the  side  tamed 
from  the  light 


Compound  Microscope. 

Dark  on  the  side  tumed 

from  the  lights 
Dark  on  the  side  turned 

towards  the  light. 
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71^  Nature-prinied  British  Sea-fFeeds ;  a  hUtory  accompanied 
by  fiffurei  and  disnctions  of  the  Alga  of  the  British  Isles. 
By  William  ORosAftT  Johnstone^  F.B.ti.E.,  and  Alex- 
ander Cboall,  A.B.S.E.  Nature-printed  by  Henrt 
Bbadbvrt.  Vol.  I.  RhodoBpermese^  Fam.  I — IX. 
London :  Bradbury  and  Evans. 

The  success  of  the  production  of  the  British  ferns  by  the 
new  process  of  nature-printing  has  encouraged  Mr.  Brad- 
bury to  attempt  a  much  larger  family  of  plants.  The  sea- 
weeds, on  account  of  their  membranous  nature,  presented 
peculiar  facilities  for  representing  them  by  nature-printing ; 
and  in  this  volume  we  have  an  instalment  of  a  work  which  is 
to  be  devoted  to  the  whole  of  the  British  species  of  this 
family. 

The  process  of  nature-printing,  which  has  the  power  of  re- 
producing with  great  accuracy  the  outline  and  impressions 
on  the  surface  of  plants,  is  effected  by  a  kind  of  modelling. 
The  plant  is  first  impressed  upon  a  sheet  of  soft  metal,  and 
from  this  a  copper  impression  is  taken  by  means  of  the 
electrotype  process.  Into  these  copper  plates  the  paper  on 
which  the  plants  are  produced  is  pressed,  the  plate  having 
been  previously  prepared  with  colour  according  to  the  colour 
of  the  plant.  This  process,  which  is  so  well  adapted  to 
secure  the  natural  outline  and  superficial  markings  of  plants, 
cannot  to  any  extent  be  employed  in  the  reproduction  of 
minute  points  of  structure,  especially  where  this  involves 
anything  more  than  can  be  obtained  from  a  surface  im- 
pression. Under  these  circumstances,  the  authors  in  this 
work  have  added  to  each  plate  drawings  of  the  structure 
and  microscopic  characters  of  the  fruit  of  the  various  species 
of  algae  represented  in  the  plates.  It  is  this  part  of  the 
work  that  will  be  found  more  espcciallv  interesting  to  the 
microscopic  observer.    Every  species  of  sea-weed  has  its 
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dwn  peculiar  power  of  reproductive  organs^  and  few  objects 
are  more  beautiful  and  more  interesting  subjects  of  micro- 
scopic  research  at  the  seaside  than  these  organs  amongst 
the  algae. 

The  present  volume  is  only  one  of  four  which  it  is  in- 
tended to  devote  to  the  whole  of  the  British  Algse.  It  con- 
tains  sixty-six  plates^  and  embraces  only  a  part  of  the 
Rhodospermea,  the  remainder  of  which  will  appear  in  the 
second  volume.  The  families  illustrated  in  this  volume  are 
Rhodomelacea,  Lamenariacea,  CoralKnacem,  SpharococcoicktB, 
Oelidiace^By  SpongiocarpetB,  [Squamariea,  Helminthocladiea, 
Wrangeliacea.  These  families  are  embraced  under  the  divi- 
sion Desmiospermese^  a  group  in  which  the  spore-bearing 
nucleus  consists  of  tufted  spore-threads  attached  to  a  cellular 
placenta.  The  spores  are  formed  singly^  one  in  each  cell  of 
the  spore-thread,  or  only  one  in  a  terminal  cell. 

Many  of  the  species  illustrated  in  this  volume  are  amongst 
the  most  elegant  and  fragile  of  the  algae.  We  can,  however, 
from  a  comparison  of  them  with  recent  specimens  at  the 
sea-side,  speak  of  them  as  exceedingly  accurate  in  their 
forms,  and  very  close  to  nature  in  their  colours.  There  is 
one  group,  however,  which  seems  to  have  defied  the  nature- 
printing  process,  and  that  is  certain  forms  of  the  Corallinacese. 
These  plants  creep  along  over  stones  and  rocks,  something 
in  the  same  way  as  lichens ;  and  as  they  cannot  be  removed 
without  damage  from  the  objects  on  which  they  grow,  of 
course  nothing  was  left  but  to  give  coloured  drawings  or 
engravings  of  them.  This  has  been  done  with  the  genus 
Meloseira,  embracing  the  various  forms  of  crustaceous  algae 
known  by  the  name  of  NuUipores.  These  plants,  which 
were  at  one  time  regarded  as  zoophytes,  and  even  described 
by  the  late  Dr.  Johnstone  with  sponges,  have  a  great  interest 
for  the  physiologist,  as  indicative  of  the  earliest  struggle  of 
organic  forces  with  the  chemical  laws  of  nature.  They  still 
present  aninterestingsubject  for  study,  although  their  vegetable 
nature  has  been  well  made  out,  and  the  arrangement  of  their 
reproductive  tissues  is  found  to  resemble  closely  many  of 
the  higher  forms  of  the  red  sea- weeds  {Rhodospermea) . 

Although  this  work  is  evidently  intended  for  the  botanical 
student  already  acquainted  with  the  details  of  the  structure 
of  the  algae,  we  think  it  might  be  made  a  more  widely  in- 
teresting work  if  it  were  accompanied  by  an  introduction  to 
the  study  of  the  structure  and  functions  of  the  algae.  We 
know  that  a  good  introduction  already  exists  in  Mr.  Berkeley's 
admirable  Introduction  to  the  study  of  Cryptogamic  Botany. 
But  this  work  embraces  other  things,  and  has  been  published 
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now  sereral  years,  and  we  should  be  glad  to  find  the  anthors 
of  the  present  volume  undertaking  such  an  introduction— a 
work  for  which  they  are  evidently  most  competent. 

The  work  is  very  properly  dedicated  to  the  memory  of  the 
late  Mrs.  Griffiths,  of  Torquay.  She  was  not  only  a  brilliant 
example  of  what  her  sex  may  do  for  the  advancement  of 
■cienoe,  but  her  many  discoveries  of  species,  and  devotion  to 
scientific  pursuits^  entitle  her  to  the  gratitude  and  respect  of 
&11  who  are  interested  in  the  progress  of  natural  history 
studies. 

The  description  of  the  plants  which  accompany  the  plates 
appear  to  us  to  be  drawn  up  with  care.  Of  course,  exten^ 
sive  use  has  been  made  of  the  works  of  Dr.  Harvey,  of 
Dublin,  to  whom  algology  is  so  largely  indebted.  The 
authors  seem,  however,  to  have  had  extensive  communication 
with  those  best  acquainted  with  British  algae,  and  their  re- 
ferences to  habitats  are  extensive.  The  synonymy  is  also 
carefully  given^  and  references  made  to  the  works  of  authors 
who  have  written  on  the  subject  of  algology.  We  have 
great  pleasure  in  strongly  recommending  this  work  to  the 
attention  of  all  who  are  interested  in  the  study  of  the  v^e- 
tation  of  the  seas  of  Great  Britain. 
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NOTES  AND  CORRESPONDENCE. 


CristateUa  VEoedo.— Where  to  look  for  and  how  to  And  this 
Polywon.— Having  lately  (July  6th)  obtained  a  number  of 
specimens  of  this  beautiful  Polyzoon,  after  very  many  in- 
effectual but  most  diligent  searches^  in  a  large  canal 
reservoir,  where  I  had  frequently  found  the  characteristic 
statoblasts  in  the  greatest  profusion,  I  beg  to  offer  a  few 
suggestions  in  the  hopes  of  enabling  all  those  who  love  a 
microscopic  treat,  to  hunt  successfully  for  this  exquisite 
treasure. 

Where  to  look?  then,  is  the  first  question.  *'In  clear 
ponds  and  lakes,''  as  Professor  AUman  tells  us.  The  localities 
in  which  I  have  found  either  the  mature  animal  or  the 
statoblasts  are  the  following : — 1.  A  mill-pond  on  the  Elmdon 
road,  belonging  to  Mr.  AUston,  about  two  miles  from 
Solihull.  2.  A  large  canal-reservoir  on  the  Warwick  and 
Birmingham  road.  3.  A  pool  of  water  in  the  grounds  of 
the  Earl  of  Shrewsbury,  at  Alton  Towers.  I  was  rather 
surprised  to  find  the  statoblasts  here,  inasmuch  as  the 
water  is  decidedly  somewhat  muddy.  Now,  I  am  inclined 
to  believe  that  Cristatella  is  as  frequently  to  be  met  with 
as  many  other  of  the  fresh- water  Polyzoa— Alcyonella, 
Fredericella,  and  some  of  the  Plumatellidse,  for  instance; 
but  while  in  these  cases  an  upturned  stone,  or  the  under 
side  of  a  submerged  branch  or  leaf,  at  once  reveals  the  pre- 
sence of  the  adherent  Polyzoa — for  the  sponge-like  masses  of 
Alcyonella,  and  the  interlacing  or  branching  tubes  of  the 
Plumatellidae,  are  evident  to  the  eye,  without  the  slightest 
effort ;  it  is  not  by  any  means  so  easy  a  matter  to  detect  the 
presence  of  Cristatella,  whose  light-yellow  coenoecium  can 
only  with  much  difficulty  and  continued  straining  of  the 
eyes  be  seen,  as  the  little  colony  rests  upon  some  sub- 
merged weed  or  stone,  which  weeds  at  this  time  of  the  year 
are  sure  to  be  overspread  with  scum,  Diatomacese,  and  the 
faded  filaments  of  some  Algae,  of  the  same  colour  as  the 
animal. 

Every  lake,  then,  or  mill-pond,  or  reservoir  of  clear  water, 
may  be  suspected  to  contain  these  most  exquisite  of  all 
the  Polyzoa ;  and  as  the  statoblasts  are  more  easily  found 
than  the  developed  colony,  I  would  advise  the  searcher  to 
look  for  them  in  the  autumn  and  winter  and   spring,  as  he 
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will  then  have  the  satisfaction  of  knowing  that  there  do 
exists  in  the  pond  he  is  searching  in  the  summer,  the  mature 
animals  themselves.  In  order  to  obtain  statoblasts,  I  would 
say,  look  out  for  the  sheltered  spots  in  the  pool,  where  are 
collected  all  the  floating  rubbish,  tangled  masses  of  Algae, 
decayed  roots  of  grasses,  feathers  of  birds,  &;c.,  &c.  (it  is  a 
curious  fact  that  I  have  almost  always  found  a  quantity  of 
Cristatella  statoblasts  attached  to  feathers ;  so  that  I  had 
only  to  find  these,  and  I  was  nearly  sure  to  be  rewarded 
with  a  number  of  these  little  round  membranous  cases 
agglomerated  in  one  mass).  Carefully  examine  the  rubbish 
bit  by  bit ;  in  your  hands  if  you  like ;  but  the  best  way  is  to 
separate  and  thin  out  the  rubbish  in  the  water,  when  the 
statoblasts  will  readily  show  themselves  as  dull  masses, 
sometimes  nearly  an  inch  long.  The  isolated  individuals 
are  not  to  be  depended  upon  as  a  rule,  if  you  wish  to  watch 
the  germination ;  for  they  are  generally  only  the  separated 
faces  of  old  specimens.  I  have  taken  home  frozen-up  lumps 
of  rubbish,  and  have  from  these  obtained  statoblasts  which 
have  duly  germinated,  though  I  have  never  been  able  to  keep 
the  young  polypes  alive  more  than  a  few  weeks. 

But  if  the  folly  developed  colony  is  the  object  of  your  search, 
then  in  the  months  of  July  and  August,  and  even  in  June 
if  the  weather  has  been  warm,  visit  the  pond  wherein  the  pre- 
viously discovered  statoblasts  had  shown  evidence  your  ma- 
tured treasure  would  be,  and  be  not  content  with  merely 
stooping  down,  and  puUing  out  the  weeds  of  Ranunctdus  aqua" 
trilis  and  the  Fotamogetons,  and  examining  them  in  your  hands 
out  of  the  water,  for  such  a  search  will  most  probably  prove  an 
ineffectual  one — it  being  almost  impossible,  amid  the  con- 
fervoid  growth  which  covers  the  plants,  to  detect  the  col- 
lapsed form  of  your  much-prized  Cristatella ;  but  you  had 
better  lie  flat  down  at  once  on  the  edge  of  the  bank  (the 
Polyzoa  are  almost  always  within  a  few  feet  of  the  bank, 
covered  by  water  varying  from  an  inch  in  depth  to  about 
two  feet),  flat  down  in  ventrem,  with  your  eyes  close  to  the 
surface  of  the  water — then,  with  as  little  disturbance  of  the 
water  as  possible,  gently  with  your  hand  clear  away  the 
floating  weeds,  and  examine  every  submerged  plant  in  situ, 
just  as  it  grows  in  the  water,  with  much  patience.  Probably, 
for  a  minute  or  two,  you  will  see  nothing  like  a  Cristatella ; 
but  be  patient,  continue  to  gaze,  and  you  will  be  rewarded 
most  likely  by  observing,  amid  the  scum  and  confervse,  an 
oblong-shaped  feathery  object,  about  an  inch  long  perhaps, 
of  a  pale- yellow  colour,  bearing  a  strong  resemblance  to  tiie 
well-known  gelatinous  egg  nidamenta  of  lAmneua  stagnalis 
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— only  this  is  transparent^  while  Cristatella  is,  as  I  said^ 
feathery-looking^  like^  as  M.  Gervais  has  observed^  bits  of 
Chenille — it  is  impossible^  I  think^  to  find  a  more  apt  simili- 
tude. And  now  that  you  have  once  seen  one  specimen^  you 
will  have  little  difBculty  in  being  able  to  discover  any  amount 
of  others. 

The  extreme  beauty  of  this  Polyzoon,  the  fact  of  its  con- 
tinuing in  an  exserted  state^  even  under  rough  treatment^ 
the  transparency  of  the  coenoecium  rendering  an  anatomical 
examination  so  easy  and  satisfactory^  must  always  make 
Cristatella  a  great  favorite^  and  one  of  the  most  prized  and 
beautiful  of  all  the  beautiful  forms  of  aquatic  life. — Houghton. 

Angle  of  Aperture.  —  Observing  in  the  '  Microscopical 
Journal'  of  July  last^  an  article  on  the  measurement  of 
angular  aperture  of  lenses  from  the  pen  of  P.  Gray^  £sq.^ 
and  deeming  its  recommendations  based  upon  determining 
these  observations  irrespective  of  any  special  apparatus^  thus 
seemingly  presenting  facilities  to  individuals  who  may  neither 
have  such  in  possession^  or  ready  access  thereto^  I  have  ex- 
amined the  practical  merits  of  the  method  in  question^  in 
contrast  with  the  known  angular  aperture  of  lenses  in  my 
possession  determined  by  other  means^  as  ^No.  1  =  25^; 
No.  2  =  63^;  No.  8  =  91°;  No.  4  =  129°;  the  following 
results  being  obtained^  exercising  all  ordinary  care. 

No.  1. 

_ .  .  ^  ^  ^ ,    .  Decimal  Number,      Logariikm,       Tangeni. 

Lights  apart  J  i"che«  .^^g^        .     3^9^33    ^^    ^^.^^ 

Distance  of  lens      16-75  X  2  ^  2 

Angle  of  aperture        23  38 
Another  experiment  gave    26*14 

No.  2. 

.    .         Decimal  Number.     Logarithm.      Tangent. 
Lights  apart        1560  inches    ^        .^^j^^        ^    g^g^^g    ^^    33.53 

Distance  of  lens  23  x9 

Angle  of  aperture       67*56 

The  results  by  this  lens  were  very  variable,  though  not  so 
by  the  usual  several  feet  radius. 

Ko.  3. 

_ .  ,  ^  «,s  •  .    ,         Decimal  Number,     Logaritim.      Tamgeni, 

LHSht.  apart         SOWm    ,        .^^^        _    jyygjg    ^,    ^,.33 

Distance  of  lens       14t  x  2  2 

Angle  of  aperture      87*06 
Two  other  experiments  gave  similar  results ;  one  gave  90^. 
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No.  4. 

The  rule  presented  gave  no  provision  for  angles  exceeding 
90°;  wherefore  the  supplement  of  the  bi -tangent  is  used 
through  previous  knowledge  of  that  required. 

Decimal  No.    Logarithm,      TangeiU, 
Lights  apart     44,  inches  ^      .^g^g     ^     657534    or  24*26 
Distance  of  lens  10  x  2  x2 

Rule  ends     =     48*52 

180— 

Angle  of  aperture    131*08  sapplement 

Another  experiment  gave  131*00 

Ditto  ditto  126-24 

Howsoever  in  theory  the  proposed  plan  may  be^  I  am 
satisfied  that  even  with  common  care  the  results  in  practice 
must  prove  very  variable^  and  amounting^  in  some  instances, 
to  difierences  of  four  or  five  degrees ;  thus  not  gaining  mnch 
npon  the  quantities  ordinarily  published  by  the  mt^ers  of 
objectives. — William  Hendry,  Surgeon,  Hull. 

Diatom-Finder. — I  have  had  a  simple  little  instrument 
made  for  me  by  Messrs.  Field  and  Co.,  that  answers  my 
fullest  expectation  as  a  diatom-finder.  It  consists  of  the 
tube  of  their  Arts  Society's  microscope,  six  inches  in  length, 
with  the  higher  eye-piece  fitting  into  one  end,  and  an  object- 
glass  giving  180  and  130  diameters,  into  the  other  (the 
screw  also  takes  Powell  and  Lealand's  object-glasses) .  This 
compound  body  slides  into  another  tube  about  two  inches 
short,  and  is  checked  by  a  flange  from  going  too  far.  On 
the  end  of  this  second  tube  is  cemented  a  thin  disc  of  glass, 
and  over  it  fits  a  cap  with  a  thicker  disc,  forming  an  ordinary 
animalcule-cage.  When  used  you  remove  the  cap,  place  a 
drop  of  the  fluid  to  be  examined  on  the  end  of  the  tube,  re- 
place the  cap  so  as  to  flatten  out  the  drop,  and  hold  the  body 
up  to  the  light,  adjusting  the  focus.  The  contents  of  the 
drop  by  their  own  gravity  may  be  made  to  cross  and  recross 
the  fleld,  simply  by  moving  the  body  in  the  hand.  The 
whole  fits  into  a  little  telescope-case  an  inch  in  diameter. 
— Robert  Taylor. 


PROCEEDINGS  OP  SOCIETIES. 


June  2dth,  1859. 
Dr.  Lankestsr^  President^  in  the  chair. 

Henry  Jndd^  Esq.^  Alfred  Canton,  Esq.,  Dr.  Prenderaast, 
Henry  Yool,  Esq.,  H.  A.  Silver,  Esq.,  E.  C.  Anderson,  £sq., 
and  the  Duke  of  Manchester  were  balloted  for,  and  duly 
elected  members  of  the  Society. 

A  paper  *'  On  a  Section  and  a  Mounting  Instrument,''  by 
Mr.  James  Smith,  was  read  (p.  1). 

A  paper  by  G.  F.  Pollock,  Esq., ''  On  Oranulated  Blood* 
discs,''  was  read  (p.  4). 

The  meetings  of  the  Society  were  then  adjourned  until 
October  next. 

The  following  publications,  &c.,  hare  been  presented  to 
the  Microscopical  Society  since  the  publication  of  the  last 
Journal.        ^  ^  ^ 

March  Sl^,  1859. 

Observations  on  the  Genus  Unio.    By  Isaac  Lea       .  The  Author. 
Description  of  Twentj-aeten  New  Species  of  Uniones. 

By  Isaac  Lea  ....  Ditto. 

Journal  of  the  Geoloffical  Society,  Vol.  XY,  Part  1    .  The  Society. 
Address  of  the  President  of  the  Gtoological  Society, 

Major-General  Portlock  .  Ditto. 

Linnean  Society.    Supplement  to  Botany,  No.  1  Ditto. 
Proceedings  oi  the  Academy  of  Natural  Sciences  of 

Philade^hia.    Several  Parts  .  Ditto. 

4prt/.— No  Meeting. 

May  25M. 

Mnsci  Alleghanienses  sive  Spicileffin  Musoomm  at(ftae 

Hepaticarum  qnos  in  itinere  a  Marylandia  nsaue  ad 

Oeorgiam.    By  W.  S.  Suliivant.    2  vols.    1845    .    The  Author. 
The  Mosses  of  the  United  states.  By  W.  S.  Sullivant. 

1856        .....    Ditto. 
Contributions  to  the  Bryology  and  Hepaticolosy  of 

North  America.    Two  Parts.    1849.    By  W.  S. 

Sullivant    .  .  .  .  .    Ditto. 

Beport  on  the  Botany  of  the  Expedition  for  a  Hul- 

road  Boute  from  the  Mississippi  River  to  the  Pacific 

Ocean.    By  W.  S.  Sullivant.    1856       .  .    Ditto. 

Notices  of  some  New  Species  of  Mosses  from  the 

Pacific  Islands.    By  W.  S.  SuUirant.    1856         .    Ditto. 
Mnsci  Boreal!  A  mericani  quorum  speoittiina  eftsieeata. 

By  W.  S.  Sullivant  et  L.  Lesquereux.    1856        .    The  Authors. 
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Ou  the  Measurement  of  the  Stris  of  Diatoms.  By 
W.  S.  Sullivant  and  T.  G.  Wormlev.  Abo  Twenty- 
four  tSlides  of  Diatoms  with  tlie  above 

The  Proceedings  of  tiie  Academy  of  Natural  Sciences 
of  Philadelphia.     1857 

The  Ohio  Agric.  Report.     1856 

June  29M. 

Quarterly  Journal  of  the  Gteolof^cal  Society,  Vol.  II, 

Part  2      . 
The  Journal  of  the  Royal  Dublin  Society,  Nos.  12, 13 
The  Photograpliic  Journal,  No.  85  ... 

The  List  of  the  Linnean  Society.    1858 
Journal  of  the  Proceedinsrs  of  the  Linnean  Society. 

Supplement  to  Botany,  No.  2 
Journal  of  the  Proceedings  of  the  Linnean  Society, 

Vol.  Ill,  No.  12     .  .  .  . 

Transactions  of  the  Linnean  Society,  Vol.  XXII,  Part  3 
Nine  Photographs  of  various  Microscopic  Objects. 

By  M.  S.  Legg,  £!sq. 

June  to  October, 

Thoughts  on  Animalcules ;  or,  a  Glimpse  of  the  In- 

yisiDle  World  revealed  by  the  Microscope.    By  G. 

A.  Mantell.     1846 
Das  Mikroskop.    Von  P.  Harting.     1859 
Some  Observations  on  the  Diatomaces  of  the  Thames. 

By  F.  C.  S.  Roper.    1854      .  . 

Notes  on  some  New  Species  and  Varieties  of  British 

Marine  Diatomnce».    By  F.  C.  S.  Roper.     1857   . 
On  the  Genus  Biddnlpliia  and  its  Affinities.    By  F.  C. 

S.  Roper.    1858     .... 


Preaeuied  by 


The  Authors. 

The  Society. 
Ditto. 


Ditto. 
Ditto. 
Ditto. 
Ditto. 

Ditto. 

Ditto. 
Ditto. 

M.  8.  Li^,  Esq. 


F.  C.  S.  Roper,  Rsq. 
Ditto. 

The  Author. 

Ditto. 

Ditto. 


The  following  have  been  taken  in  exchange  for  sets  of  the 
original  Transactions  and  back  numbers  of  the  Journal. 

EXCHANGES. 

Construction  of  Timber  from  its  earliest  Growths,  explained  by  the  Mi* 
croscope.    By  J.  M.  D.  Hiil.     1724. 

Dr.  Hassairs  British  Fresh-water  Algae,  2  vols.     1845. 

Eolliker's  Manual  of  Human  Histology,  2  vols.  Sydenham  Society, 
1852-54.  • 

Wedl's  Pathological  Histolo^.    Sydenham  Society.    1854-55. 

llecherches  Chimiques  et  Microscopiques  sur  les  Uonferve^,  Bisses,  Tre- 
melles,  &c.    Par  Girod-Chantrans.    1802. 

Cours  de  Microscopie  compMmentaire  des  etudes  m^dicales  Anatomie 
microsoopique  et  Pkysiologie  des  Fluides  de  Teoonomie.  Par  Al.  Donn^. 
1844. 

Traits  anatomique  de  la  Chenille.    Par  P.  Lyonet.    1762. 

Species  Algarum.    Par  F.  T.  Kiitzing.    1849. 

PURCHASES.     - 

;    A  Handbook  of  the  Microscope.    By  W.  L  Notcutt.    1859. 

Dr.  Pereira's  Lectures  on  Polarised  Light.  1854. 
The  Microscope.    By  Dr.  Lardner.    1856. 
Professor  Quekett's  Lectures  on  Histology.     1854. 


ORIGINAL  COMMUNICATIONS. 


Observations  an  the  Structure  of  Nerve-Fibre. 
By  J.  LocKHART  Clark^  Esq.,  P.R.S. 

Whenever  we  wish  to  ascertain  the  natural  appearance 
and  structure  of  the  nerve-ceUs  and  nerve-fibres,  these  tissues 
should  be  examined  in  some  transparent  part  during  life,  or 
on  removal  immediately  iifter  death,  and  with  the  addition 
only  of  a  little  serum  of  the  blood.  But  when  it  is  intended 
to  investigate,  in  the  nervous  centres  of  the  vertebrata,  the 
mutual  relation  of  these  elementary  parts,  and  their  natural 
arrangement, 'Such  as  the  grouping  of  the  cells  and  the  course 
of  the  fibres,  it  becomes  necessary  to  harden  the  nerve- 
substance  in  some  kind  of  fluid,  so  that  it  may  be  cut  into 
thin  sections,  which  can  then  be  rendered  more  transparent 
by  a  further  process.  The  method  which  I  extensively  em- 
ploy for  such  investigations  is  as  follows : 

The  part  intended  for  examination  should  be  as  fresh  as 
possible,  and  cut  into  pieces  as  small  as  compatible  with  the 
particular  end  in  view.  These  pieces  I  formerly  hardened 
by  means  of  a  mixture  of  one  part  of  spirit  of  wine  and  three 
parts  of  water,  which,  at  the  end  of  twenty-four  hours,  was 
replaced  by  a  fresh  mixture  of  equal  parts  of  spirit  and  water, 
and  this  again,  after  the  same  interval,  by  pure  spirit,  which 
ought  to  be  renewed  every  five  or  six  days.  But  for  the  last 
three  years  1  have  used  chromic  acid  instead  of  spirit, 
in  the  process  of  hardening.  The  spinal  cord  of  man,  of 
the  Ox,  Sheep,  and  other  large  vertebrata,  is  steeped  in  a  so- 
lution of  one  part  of  crystallized  chromic  add  in  two  hundred 
parts  of  water,  for  two  or  three  weeks,  and  then  placed  iii  a 
solution  of  one  part  oi  bichromate  of  potash  in  one  or  two 
hundred   parts  of  water*      For  the  hemispheres   and  the 
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cerebrum  and  cerebellum^  and  for  the  spinal  cord  of  Rodentia^ 
Reptiles^  and  Fishes,  the  solution  must  be  three  or  four  times 
weaker.  Spirit  is  used  to  wet  the  knife  in  making  the  sec- 
tions^ which  are  placed  in  spirit  for  a  few  minutes^  and  then^ 
if  thin,  floated  on  the  surface  of  spirit  of  turpentine.  Here 
they  remain  until  they  are  quite  or  nearly  transparent,  when 
they  are  removed  to  glass  slides,  on  which  a  little  Canada 
balsam  has  been  previously  dropped.  If  now  examined  under 
the  microscope,  they  frequently  show  but  little  traces  of  cells 
or  fibres ;  but  if  they  be  set  aside  for  a  time,  and  treated  occa- 
sionally with  a  little  turpentine  and  Canada  balsam,  the  cells 
and  fibres  will  reappear,  and  present  a  very  beautiful  ap- 
pearance. Before  they  are  finally  covered  with  thin  glass, 
they  should  be  examined  at  intervals  under  moderately  high 
powers.  If  the  sections  be  thick,  I  find  it  best  to  place  them 
in  a  shallow  vessel  simply  wet  with  turpentine,  which  can 
therefore  ascend  from  below,  while  the  alcohol  evaporates  from 
the  upper  surface ;  for  the  principk  of  the  method  is  this, — to 
replace  the  spirit  by  turpentine,  and  this  by  Canada  balsam, 
without  drying  the  sections.  The  method  at  first  presents 
some  difficulties,  and  practice  is  necessary  for  complete  sue- 
cess;  but  when  properly  conducted,  it  affords  many  great 
advantages,  which  no  other  method  that  I  am  acquainted 
with  can  supply.*  Not  that  I  wish  to  imply  that  this,  unlike 
every  other  method,  is  in  every  respect  perfect ;  nor  do  I 
always  confine  myself  exclusively  to  its  use ;  for  whenever  I 
find  that  chromic  acid,  alone,  offers  greater  advantages  on 
any  particular  point,  I  avail  myself  of  it;  as  I  do  of  any 
other  means  that  appear  most  suitable  for  the  occasion. 
Sometimes  I  find  it  useful  to  colour  the  sections,  according 
to  Gerlach's  plan,  before  they  undergo  the  process  already 
described,  but  I  think  it  rather  interferes  with  sharpness  of 
the  fibres.  The  sections  should  be  washed  fi*ee  from  the 
spirit  employed  in  cutting  them,  and  then  immersed  for  a 
few  hours  in  an  ammoniated  solution  of  carmine  of  a  deep 
rose-colour,  and  previously  filtered  through  paper ;  for,  with- 
out these  precautions,  a  deposit  or  crust  is  apt  to  form  on 
the  object,  in  consequence  of  the  precipitation  of  the  carmine ; 
and  for  the  same  reason  the  section,  on  being  removed  from 
the  carmine,  should  be  again  washed  in  water  before  being 
placed  in  spirit,  and  then  in  turpentine. 

Such  were  the  carmine-coloured  preparations  which  Messrs. 

*  This  method  of  rendering  sections  transparent  has  been  adopted  in 
Austria  by  Lenhoss^k  (with  some  slight  modincaiion) ;  by  Gerlach,  m  Ger* 
many ;  and  quite  recently,  by  Schroeder  van  der  Kolk,  in  Holland. 
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Lister  and  Turner  inspected,  and  made  tlie  subject  of  com« 
ment  in  the  last  number  of  this  journal.     It  is  true,  that  in 
the  transverse  sections  the  spiral  arrangement  around  the 
axis-cylinders  is  frequently,  but  not  always,  very  faint,  in 
consequence,  I  think,  of  the  aqueous  solution  of  carmine  in 
which  they  are  immersed,  and  which  probably  allows  the 
turpentine  to  have  a  greater  influence  on  the  white  substance ; 
for  in  the  im-coloured  preparations,  when  properly  made,  the 
spirals,  or  concentric  circles,  are  most  distinctly  marked,  and 
their  outlines,  as  well  as  the  intervemng  connective  tissue, 
are  more  sharplv  defined  than  in  any  sections  of  the  medulla 
simply  hardened  in  chromic  acid.     Preparations  of  this  kind 
are  in  the  possession  of  several  eminent  physiologists,  amongst 
whom  I  may  mention  Professor  Hughes  Bennett,  of  Edin* 
bm^h;   so  that  Messrs.  Lister  and  Turner  will  have  the 
opportunity  of  inspecting  them.    While  the  white  substance 
of  Schwann,  however,  is  thus  distinctly  observable  in  trans- 
verse sections,  it  is  often  but  faintly  seen,  and  sometimes 
invisible,  in  longitudinal  sections,  unless  the  medulla  be 
hardened  in  a  peculiar  way,  by  first  using  a  weak,  and  then 
a  very  strong  solution  of  chromic  acid.     But  even  the  total 
loss  of  this  substance  would  be  of  little  or  no  importance  in 
tracing  the  course  of  the  fibres  and  their  relation  to  other 
tissues,   for  their  axis-cylinders    are  rendered  more  than 
naturdly  conspicuous  and  strong ;  while  their  sharpness  of 
outline,  the  fine  definition  of  the  other  tissues  under  high 
powers,  and  the  advantage  of  examining  them  in  sections  of 
amazing  thickness,  fully  compensate  for  a  loss  which  may 
easily  be  supplied,  when  necessary,  by  some  other  mode  of 
preparation.     But,  as  already  stated,  whenever  we  wish  to 
ascertain  the  natural  appearance  and  structure  of  the  nerve- 
tissues,  we  must  abstain  from  all  kind  of  preparation.   Before 
I  proceed  further,  however,  I  will  briefly  explain  the  doc- 
trines of  Stilling  on  the  structure  of  nerve-fibre. 

In  1855,  Stilling  announced  to  the  Academy  of  Sciences  of 
Paris,  as  the  results  of  his  inquiries,  that  the  whole  of  the 
primitive  nerve-fibre — the  membranous  sheath,  the  white 
substance  of  Schwann,  and  the  axis- cylinder — are  composed 
of  a  continuous  network  of  similar  "  elementary  tubules.^^* 

*  *  Comples  Rendus.'  He  also  states  that  tlie  finest  branches  into  which 
the  processes  of  tlie  nerve-cells  divide,  resemljle  the  "  elementary  tubules*' 
of  the  primitive  fibres,  and  that  the  cells  are  connected  with  each 
other  by  their  processes  (p.  899).  In  the  same  volume  (p.  956),  M. 
Gratiolet  informs  the  Academy  that  he  described  this  anastomosis  of  the 
cell-processes  as  early  as  1852.     M.  Gratiolet  was  evidently  not  aware 
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In  1856^  the  detailed  inquiries  were  publiBhed  in  a  quarto 
yolume^  and  illustrated  br  figures.  The  doetrines^  though 
not  refuted^  were  received  with  hesitation  on  the  Continent, 
Kolliker  speaks  with  caution  on  the  subject.  He  says  that 
neither  Stilling's  nor  his  own  preparations  have  convinced 
him  that  the  parts  described  and  represented  are  tubular 
elements.  But  while  he  refuses  to  accept  the  "  questionable 
structure''  as  a  normal  part  of  the  nerve-fibre,  he  does  not 
thereby  wish  to  stop  any  further  inquiry,  and  adds,  that 
)ivhen  we  consider  the  researches  of  Schultze  on  the  olfactory 
nerve,  and  those  of  Bemak,  Leydig,  and  Hackel  on  the 
nerves  of  the  invertebrata — ^researches  which  tend  to  show 
that  the  contents  of  the  nerve-tubes  either  wholly  or  partially 
consist  of  fine  fibres — ^we  must  be  cautious  in  judging  of  state- 
ments like  those  of  Stilling.'^  Mr.  Lister  attempts  to  account 
for  this  fibroid  arrangement  by  supposing  it  to  arise  from 
the  crystallization  of  the  fatty  constituents  of  the  white  sub* 
stance  during  the  process  of  hardening ;  but  to  me  it  does 
not  appear  to  resemble  anything  of  this  description ;  for  in 
form  it  frequently  presents  the  appearance  of  a  skein  of 
thread  more  or  less  loosely  tangled ;  whereas,  in  the  crystalli- 
zation of  fatty  substance,  the  fibres,  however  branched  they 
may  be,  are  not  twisted  and  curled  in  different  directions, 
but  radiate  in  comparatively  straight  lines  from  a  common 
centre. 

For  two  years  after  the  publication  of  the  work  already 
mentioned.  Stilling  had  his  attention  constantly  directed  to 
these  nerve-fibres,  while  engaged  in  his  recent  work,  in 
which  we  find  him  reproducing  with  the  greatest  confidence 
the  same  doctrines  of  nerve-structure,  and  devoting  to  their 
illustration  an  entire  folio  plate,  containing  no  less  than 
fifty-one  figures,  beautifully  executed,  and  representing  the 
appearances  in  question  with  the  greatest  accuracy.  But 
before  I  proceed  to  the  true  explanation  of  these  appear^ 
ances,  it  will  be  better  to  give  a  little  more  particular  account 
of  Stilling's  latest  descriptions,  so  that  they  may  be  more 
clearly  seen  to  admit  of  this  explanation. 

1.  The  nerve-sheath  consists  of  a  thick  network  of  the 
finest  tubules  or  fibres,  which  cross  each  other,  communi-' 
cate,  and  take  the  most  varied  direction.  From  this  thick 
network   the  fibres  run — many  of  them  separately — both 

that  two  years  earlier  (1860)  this  anastomosis  was  described  by  myself,  who, 
so  far  as  1  can  find,  was  the  first  to  announce  tlie  fact.   ('  Philosophical 
Transactions,'  1851,  part,  ii,  p.  614.) 
*  *  Gewebelehre.'    Dritte  Auflage,  1830,  p.  277. 
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DESCRIPTION  OP  PLATE  I, 

Illustrating  Mr.  Rainey^s  paper  on  the  Formation  of  the 

Starcn-granule. 

Fig. 
] . — Ordinary  forms  of  starch. 

2,  3. — Starch-grannies ;  two  joined  together,  producing  an  appearance 
considered  to  be  the  result  of  cell-multiplication  by  diyision. 

4. — ^Three  starch-granules  similarly  united. 

5. — ^Three  granules  thus  united,  as  seen  by  polarized  light,  from  Cruger. 

6,  7. — Starch-granules,  called  by  author  "  compound  granules." 

8. — Two  globules  of  carbonate  of  lime,  joined  together  and  coalescing  into 
one ;  from  calcifying  shell  of  oyster. 

9. — ^Large  artificial  calculi  of  carbonate  of  lime  in  progress  of  coalescence. 


FLiLTE  I  ieoMiinyed), 

lUustrating  Dr.  C.  Johnston's  paper  on  Diatomacese^ 

chiefly  from  EUde. 

lO.'-^Asteroa^halui  eeniraiier,  C.  J. 

a.  Portion  of  the  same,  more  highly  magnified. 
11. — Oampylodisctts  margituUia,  C.  J. 
12. — CJoeeoneit  regina,^  C.  J. 
13. — Jchuanihei  angtutata^  G.  J. 
14. —        „         eastafWf  C.  J. 

0.  Upper  valve,  b.  Lower  valve,  side  view.  /.  Front  view  of  frustule. 
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DESCRIPTION  OP  PLATE  II, 

Illustrating  Messrs.  Lister  and  Tumer^s  paper  on  the 

Structure  of  Nerve-fibres. 

Fig. 

1. — Represeuts  part  of  a  transverse  section  of  the  sciatic  nerve  of  a  cat 
hardened  by  chromic  acid,  and  tinted  with  carmine ;  the  axial  cylinder 
alone  having  received  the  colouring  matter.  The  speciDien  was 
dried  and  viewed  as  an  opaque  object. 

2. — Shows  the  appearance  of  thin  transverse  sections  of  some  nerve-fibres 
from  the  same  nerve,  simply  hardened  in  chromic  acid,  and  ex- 
amined moist  by  reflected  light.  The  axial  cylinder  has,  under  this 
low  magnifying  power,  the  aspect  of  a  mere  space. 

3. — Similar  objects  to  those  of  tg.  2,  but  seen  by  transmitted  light. 

4. — A  liighly  magnified  transverse  section  of  a  nerve-fibre  from  the  same 
source,  prepared  like  those  of  figs.  2  and  8,  and  then  tinted  with 
carmine.  The  carmine  colour  is  seen  to  affect  only  the  axial 
cylinder  and  the  investing  membrane,  which,  at  one  part,  is  torn  up 
from  the  fibre.  This  sketch  also  shows  the  faintly  granular  structure 
of  the  axial  cylinder,  and  the  irregularly  concentric  striation  of  the 
mednUaiy  sheath. 

5. — A  transverse  section  of  a  oolumnar  portion  of  ,the  spinal  cord  of  a  cat, 
also  prepared  with  chromic  acid  and  carmine,  and  examined  moist  by 
transmitted  light.  The  fibres  vary  much  in  size^  but  all  of  them 
resemble  those  of  the  sciatic  nerve  in  having  the  red  axial  cylinder 
surrounded  by  a  ring  of  nntinted  medullary  sheath. 

6 — 10  are  highly  magnified  views  of  some  fibres  in  a  section  of  th^  cord 
like  that  of  fig.  6.    They  present  the  same  oharaoters  as  the  fibres  of 
the  sciatic  nerve. 
11. — A.  fibre  from  a  longitudinal  section  of  a  columnar  portion  of  the  cord, 
prepared  in  the  same  way.    The  axial  cylinder  alone  is  carmine 
coloured,  and  is,  in  some  part^  stripped  of  its  investing  sheath,  the 
fibroid  arrangement  of  which  is  also  dispkyed. 
12. — A  small  fibre  under  simiUr  circumstances. 
13.— Fatty  matter  in  a  state  of  arborescent  fibroid  aggregation. 
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DESCRIFHON  OF  PLATE  III, 

♦ 

Illustrating  Professor  Williamson's  paper  on,tlie  Structure  of 

Crustacean  Integuments. 

Kg- 
1. — ^Diag;ram8  of  the  layers  in  the  shell  of  a  crab. 

2. — Ghrouped  tabuli  from  above,  areolar  layer  of  common  crab. 

3. — Areolar  layer,  showing  the  yeiy  delicate  areolsB  in  the  shrimp. 

4. — One  of  the  calcified  discs  from  the  carapace  of  a  shrimp,  formed  at  the 
base  of  a  short  tabular  hair. 

5«  6. — ^Discs  from  the  same  after  farther  calcification ;  in  fig.  5  is  seen  a 
translaoent  crucial  figure. 

7. — ^Disc  from  the  same  in  a  less  consolidated  state. 

8. — ^Detached  granules  from  a  similar  disc. 

9,  lO.-^Appearance  of  areolar  layer  in  a  shrimp  after  boiling  with  caustic 

potass. 
11. — ^Vertical  section,  carapace  of  Filummu  hirtellui, 
13. — Horizontal  section  of  the  same,  decalcified,  as  seen  from  above. 
13. — ^Vertical  section,  crayfish. 

14. — ^Horizontal  section,  lobster,  immediately  beneath  the  areolar  layer. 
15. — ^Vertical  section  of  the  same. 
16. — ^Vertical  section,  claw  of  hermit-crab. 

17. — ^Derm  or  "enderon,"  soft  portion  of  integument  of  hermit-crab. 
18. — ^The  same,  from  above. 

19. — Section  of  botryoidal  concretionary  masses  from  a  small  Australian 
crab. 

The  same  letters  are  used  to  similar  parts  throughout, 

a.  Pellicular  layer.  g,  "Derm  "  of  soft  carapace. 

b.  Areolar  layer.  h.  Its  cells  and  nuclei. 
d.  Corium  calcified.  t.  Its  pigment-cells. 

€,  Tubuli.  k.  Basement  membrane. 

/.  Uncalcified  corium. 
In  ^,  17,  b  indicates  the  corium  and  areolar  layers  blended. 
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inwards  and  outwards.  Those  which  run  outwards  become 
connected  with  the  sheaths  of  the  neighbouring  nerve-fibres  ; 
while  those  running  inwards  come  into  connexion  with  the 
medullary  sheath  (white  substance  of  Schwann)  and  the 
axis-cylinder. 

2.  The  white  substance  of  Schwann  consists  of  a  number- 
less multitude  of  the  finest  fibres^  which  take  the  most 
varied  course^  but  run  mostly  in  oblique  or  in  transverse 
directions^  and  establish  a  communication  between  the 
external  sheath  and  the  axis-cylinder. 

3.  The  axis-cylinder  consists  of  three  layers,  one  within 
the  other,  each  of  which  sends  out,  in  horiaontal  and  oblique 
directions,,  numberless  ramifications,  which  cross  the  space, 
and  so  constitute  the  fibres  of  the  white  substance,  and 
come  into  connexion  with  the  so-called  (external)  sheath. 
"Whether  the  inner  or  central  portion  of  the  axis-cylinder  i» 
follow,  or  composed  of  the  finest  fibrils,  is  uncertain,  but  the 
latter  is  more  probable. 

Besides  the  parta  just  described,  each  primitive  nerve-fibre 
contains  an  oleaginous  fluid,  which  hitherto  was  considered 
to  be  included  between  the  external  sheath  and  the  axis- 
cylinder,  as  in  a  hollow  space  or  vessel.  But  this  fluid  is, 
in  all  probability,  contained  in  the  finest  tubules  of  the  white 
substance,  as  well  as  in  those  of  the  axis-cylinder  and  the 
sheath.^ 

The  ^'  dementary  tubules"  of  which  each  primitive  nerve- 
fibre  is  said  to  be  composed  are  exceedingly  small,  varying 
from  the  ttj^tt*^  ^  *^®  -yTJ^oiytik  of  a  line  in  diameter. 

Now  it  would  be  very  difficult  to  account  for  the  produc- 
tion of  such  elementary  fibres  as  these  under  the  influence 
of  chromic  acid,  however  disinclined  we  might  be  to  acknow- 
ledge them  as  parts  of  the  normal  structure,  until  further 
proofs  were  adduced;  and  therefore,  if  we  really  admit 
their  existence — ^whether  they  be  tubules  or  only  simple 
fibres, — ^and  consider,  at  the  same  time,  the  prolonged  attention 
of  Stilling  to  the  subject,  as  well  as  .the  facts  brought  to  light 
by  Remak  and  others,  we  ought,  I  think,  with  Kolliker,  to 
be  cautious  in  pronouncing  a  decided  judgment.  But  the 
question  may  be  completely  set  at  rest,  for,  as  will  presently 
be  seen,  these  supposed  elementary  tubules,  or  fibres,  have 
no  actual  existence  whatever, — the  appearances  from  which 
they  have  been  inferred  resulting  solely  from  corrugations, 
ridges,  or  folds  produced  in  the  white  substance  by  the 
action  of  the  chromic  acid. 

•  *  Neue  Untcrauph.,'  ^te  JLieferung,  p.  708. 
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The  medullary  sheath^  or  white  semi-fluid^  is  semi-fluid 
and  exceedingly  pellucid^  of  great  refirangibiUty,  extremely 
extensible^  but  inelastic^  and  of  a  peculiarly  viscid  nature^  so 
that  when  its  continuity  is  interrupted^  or  wheneyer  it  is  in 
any  way  disturbed,  it  has  little  or  no  tendency  to  return  to 
its  original  position ;  and,  like  other  semi-fluid  and  viscid 
substances,  may  be  drawn  into  fibres  or  into  delicate  expan- 
sions of  extreme  tenuity.  In  its  natural  position  around  the 
axis-cylinder  (PI.  IV,  fig.  a),  its  outer  and  inner  surfaces  (A,  c), 
where  they  are  seen  side  by  side  at  the  lateral  paarts  of  the 
fibre,  give  rise  respectively  to  the  outer  and  inner  contour  or 
line ;  but  if  it  constituted  the  entire  fibre,  instead  of  only  a 
layer  around  the  axis-cylinder  (a),  it  is  evident  that  it  would 
be  bounded  only  by  a  single,  outer  contour,  or  dark  line,  on 
each  side.  Now  a  fold  or  ridge  (fig.  1)  raised  up  from  the 
wUte  substance  presents  to  an  eye  looking  down  on  its 
convex  surface  the  same  appearance  as  such  a  fibre  would 
present ;  that  is,  it  appears  as  a  fine  tubule  or  fibre  bounded 
on  each  side  by  a  single  dark  outline.  When  I  directed  my 
attention  to  nerves  hardened  in  chromic  acid,  with  the 
special  view  of  ascertaining  the  cause  of  the  fibroid  appear- 
ance, I  soon  became  convinced,  from  many  reasons,  that 
these  so-called  fibres  are  produced  in  the  way  I  have  just 
stated.  The  first  peculiarity  likely  to  strike  an  observer  is 
the  unnatural  thickness  of  the  layer  of  white  substance,  and 
consequently  of  the  entire  fibre  (fig.  2).  This  increase  in 
diameter  would  of  course  be  attributed  by  Stilling  to  the 
separation  from  each  other  of  the  so-caUed  ^'elementary 
tubules/'  which  on  that  account  have  a  more  striking 
resemblance,  at  first  sight,  to  actual  fibres.  But  if  these 
were  really  fibres,  there  would  be  vacant  spaces  between 
them,  whereas  they  are  all  connected  togetner  by  inter- 
vening portions  of  the  hardened  and  brittle,  but  extremely 
transparent  white  substance.  Nothing  at  first  sight  can 
look  more  like  fibres  or  tubules  than  the  loops  at  a  a,  fig.  2 ; 
and  yet,  on  closer  examination,  they  were  found  to  be  only 
the  rounded  borders  of  portions  of  the  white  substance  pro- 
jecting from  the  surface;  for  they  inclose  a  transparent 
layer  which  connects  their  edges  with  the  rest  of  the  primi- 
tive-fibre. On  the  opposite  side,  at  6,  is  seen  what  might 
easily  be  mistaken  for  a  broken  fibre ;  but  it  is  nothing  more 
than  the  broken  edge  of  a  projection  similar  to  those  at  a  a, 
with  a  transparent  and  almost  imperceptible  layer  of  white 
substance  connecting  it  with  the  general  surface.  In  fig.  8, 
at  a,  the  same  appearance  is  still  more  satisfactorily  ex- 
plained ;  for  here  a  piece  of  the  rounded  border  of  the  pro«- 
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trusion^  with  part  of  the  transparent  interior,  has  been 
broken  off.  It  will  be  understood,  then,  that  all  the  folds, 
ridges,  or  apparent  elementary  fibres  represented  in  fig.  2, 
are  connected  together  by  an  intervening  layer  of  the  white 
substance,  which  has  a  convex,  concave,  or  some  other  kind 
of  plane,  surface.  Sometimes  the  surface  of  a  primitive- 
fibre,  hardened  in  chromic  acid,  resembles  a  piece  of  parch- 
ment crumpled  into  a  multitude  of  folds  of  different  shapes 
and  lengths,  and  loosely  arranged  around  a  central  axis ;  and 
sometimes  it  presents  very  much  the  same  appearance,  and 
is  indeed  in  the  same  condition,  as  the  fissured  bark  of  an 
old  tree,  or  the  shrivelled  bark  of  a  young  twig  torn  while 
green  from  the  parent  stem.  At  the  upper  and  broken  end 
of  fig.  2  the  superficial  parts  of  the  folds  or  ridges  have 
been  brushed  away,  but  the  sharp  edges  of  their  bases  may 
be  distinctly  seen.  Fig.  3  represents  a  primitive-fibre 
dej»ived,  in  the  same  way,  of  the  superficial  parts  of  the 
folds,  except  at  a ;  but  the  sharp  and  fractured  edges  of  the 
subjacent  substance  from  which  they  have  been  swept  are 
very  conspicuous,  and  have,  in  one  place,  a  kind  of  spiral  or 
concentric  arrangement  around  the  axis-cylinder,  which  axis 
is  probably  the  cause  that  determines  such  an  arrangement, 
under  the  corrugating  influence  of  chromic  acid.  Figs.  4 
and  5  represent  two  detached  pieces  brushed  from  the 
surface  of  a  primitive-fibre.  In  both,  the  apparent  ele- 
mentary tubules  or  fibrils  are  connected  by  a  thin  layer  of 
white  substance ;  and  in  fig.  5,  where  this  substance  is  bent 
in  different  planes,  it  is  evident  that  every  angular  deviation 
from  the  plane  surface  gives  rise  to  the  appearance  of  tubule 
or  fine  fibre. 

Although  quite  satisfied  with  the  above  explanation  of  the 
appearances  in  question,  I  thought  that  if  similar  or  nearly 
similar  results  could  be  produced  in  the  fresh  nerve-fibre  by 
simple  mechanical  disturbance  or  manipulation,  and  without 
the  use  of  any  chemical  agency,  the  facts  would  be  un- 
deniably established.  For  the  purpose  of  this  inquiry,  I 
examined  on  several  occasions  imder  the  microscope  some 
spinal  nerves  of  the  ox  and  of  other  animals,  immediately 
after  death,  and  moistened  only  with  fresh  serum  of  the 
blood.  The  primitive-fibres,  when  uninjured,  had  the  well- 
known  semblance  of  translucent  tubes  with  double  contours 
(as  shown  in  fig.  6);  and  no  traces  of  finer  elementary 
tubules  or  fibrils  could  be  discovered  in  them,  even  under 
high  magnifying  powers.  But  when  the  bundles  of  nerves 
were  torn  asunder,  and  finely  separated  by  means  of  needles, 
the  white  substance  assumed  a  great  variety  of  appearances^ 
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which  were  manifestly  due  to  nothing  hut  simple  mechanical 
disturbance.  The  injury  was  often  limited  to  the  Mes  of 
the  fibre,  and  consistea'  only  of  indentations  or  fissures, 
which  were  sometimes  plain  and  smooth,  as  in  fig.  7,  and 
sometimes,  as  in  fig.  8,  more  or  less  twisted  into  spiral 
ridges,  which  had  a  considerable  resemblance  to  fine  ele* 
mentary  fibrils.  The  white  substance  between  the  two 
contours,  represented  in  fig.  9,  had  a  completely  spiral 
arrangement,  and  might,  if  insufficiently  examined,  have 
been  compared  to  the  fibres  of  a  partially  untwisted  rope ; 
but  it  evidently  consisted  of  a  continuous  mass,  in  the  same  con* 
dition  as  a  twisted  cylinder  of  glass,  so  that  the  appearance 
of  fibrils  or  tubules  was  caused  by  the  prominent  edges  of 
the  spiral.  Sometimes  (as  in  figs.  10  to  15)  two  portions  of 
the  white  substance  between  the  double  contour  was  drawn 
asunder  to  a  variable  distance,  and  in  such  a  manner  that 
the  intervening  and  viscid  lamina,  or  expansion,  was  thrown 
into  a  series  of  folds  which  might  readily  have  been  mis- 
taken for  tubules.  But  these  ridges  or  folds  (represented 
by  the  light  lines)  were  obviously  continuous  at  their  sides 
with  the  pearly  transparent  substance  in  the  spaces  between 
them.  In  fig.  16,  a  similar  state  of  the  fibre  is  very  satis- 
factorily seen ;  for  the  lower  portion  (a)  between  the  separa- 
tion consists  of  fibre-like  ridges,  while  the  upper  expansion 
{b)  is  only  slightly  undulated. 

When  the  nerve-fibre  was  stretched  and  dragged,  or  other- 
wise rudely  handled,  the  wrinkles  and  undulations  were  not 
confined  to  its  sides,  but  extended  over  its  entire  surface,  as 
represented  in  fig.  17.  Sometimes  they  originated  from 
between  the  double  contour,  where  the  white  substance  was 
frequently  fissured  or  indented,  and  after  a  short  but  various 
course,  they  flattened  and  subsided  into  the  surrounding 
surface,  or  intercommunicated  as  apparent  fibres  in  a  kind  of 
anastomosis.  This  last-mentioned  appearance  is  remarkably 
well  seen  in  fig.  18.  At  the  upper  part  of  the  fibre,  on  the 
left  side,  the  white  substance  was  thrown  into  a  convolution, 
which  gave  it  the  appearance  of  having  two  double  contours 
at  that  spot.  Lower  down  was  a  thick  convex  elevation  or 
fold,  which  stretched  transversely  across  from  one  double 
contour  to  the  other ;  and  on  either  side  of  this  were  nume- 
rous smaller  folds  of  precisely  the  same  kind,  and  having  a 
remarkable  similitude  to  anastomosing  fibres.  In  some  parts 
(see  fig.  19)  the  surface  of  the  fibre  consisted  entirely  of 
large  convolutions  like  those  of  the  cerebral  hemispheres; 
while  in  other  parts,  as  in  fig.  20,  these  convolutions  sub- 
divided into  apparent  fibres  or  tubules*     Even  when  the 
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contentd  of  the  nerve-fibre  were  squeezed  oiit^  they  assumed 
the  same  diversity  of  form.  Fig.  21  a  is  a  large  globule 
of  white  substance  variously  wrinkled ;  in  two  other  globules 
{i  b)  the  surfaces  have  been  thrown  into  a  kind  of  network 
of  wrinkles  or  folds^  like  the  surface  of  the  fibre,  fig.  18.  In 
the  globule  (c)  the  ridges  have  a  spiral  arrangement ;  and  at 
d,  a  fold  or  ridge  arising  from  the  inner  contour,  has 
exactly  the  appearance  of  a  tubule  or  fine  fibre ;  but  near  the 
centre  of  the  globule,  it  subsides  into  the  smooth  convex 
surface  which  surrounds  it.* 

After  I  had  observed  all  these  appearances  as  the  effects  of 
manipulation,  I  carefullv  dissected  another  fresh  nerve,  and 
having  selected  some  unmjured  primitive-fibres,  like  the  one 
represented  in  fig.  6,  I  introduced  under  the  thin  covering- 
glass  a  little  acetic  acid,  and  watched  the  result.  The  imme- 
diate effects  were  a  multitude  of  very  small  depressions  or 
pits,  which  showed  like  the  fine  marks  of  a  mezzotinto 
engraving  (see  fig.  22).  These  were  succeeded  by  deeper  and 
larger  depressions  prolonged  in  different  directions,  so  that 
the  intervening  elevations  might  have  easily  been  mistaken 
for  tubules.  Sometimes  these  ridges  were  more  or  less 
longitudinal,  bu,t  short,  and  resembled  the  elevations  in  the 
fissured  bark  of  a  tree  (see  fig.  22).  Sometimes  they  ran 
transversely  and  obliquely,  and  joined  in  a  complete  network ; 
or  turned  about  in  loops,  or  in  sipirals  like  the  spirals  seen  at 
the  cut  ends  of  fibres  hardened  in  chromic  acid  (see  figs.  22 
and  23).  It  was  evident  that  all  these  appearances  were  due 
to  the  same  state  of  the  white  substance  as  that  which  has 
been  shown  to  be  produced  by  mere  mechanical  disturbance. 

*  stilling  maintains  that  in  ihe/rah  nerve-fibre,  the  inner,  like  the  outer 
contour,  does  not  form  a  continuous  or  uninti^rrupted  line,  but  spiUs  in 
various  ways,  and  seml4 processes  to  the  axis-cylinder;  and  tliat  under  a  low 
power  (his  figures  are  magnified  1100  diameters)  it  seems  t^  have  a  con- 
tinuous bouudarj  line  only  because  the  '*  elementary  tubules  or  fibres"  pro- 
ceeding from  it  cannot  be  seen  on  account  of  their  extreme  transparency  in 
the  fresh  state.  "  Wenn  man  aber  bei  starkeren  Vergrosserungen  sorgfaitig 
untersucht,  so  wird  man  finden,  dass  die  innere  Contour,  eben  so  wie  die 
aussere,  nicht  stets  eine  linienformige  fiegranzung  bildet,  soudem  vielfach 
unterbrochen  ist,  sich  theilt,  Fortsatse  ge^n  den  Axency Under  hin  aus- 
sendet,  und  nach  kiirzerem  Verlaufe  in  Gontinuitat  abgebrochen  anscheinend 
aufliort,  und  dass  sie  nur  deshalb  den  Auschein  einer  Begraiizungslinie  giebt, 
weil  die  nach  innen  wie  nach  aussen  auslaufenden  Fasern  oder  Kohrcheii, 
wegen  ihrer  Durchsichtigkeit  ira  frischen  Zustande,  niclit  erkannt  werdeu 
koimeu."  (*  Neue  Untersuoh.,*  4te  Lief.,  pp.  730-31.)  These  divisions  of 
the  inner  contour,  as  well  as  the  processes  or  fibres  which  he  believes  it 
sends  to  the  ax  is -cylinder,  are  nothirig  more  than  the  indentations,  cor- 
rugations, and  folds  shown  in  figs.  1/ and  18  to  result  from  mere  mecha- 
nic injury. 
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With  regard  to  the  structure  of  the  external  or  mem- 
branous  sheath  of  the  primitive  nerve-fibre^  there  is  some 
difference  of  opinion  amongst  anatomists.  According  to 
Schwann^  and  Todd  and  Bowman^  it  is  a  structureless^  homo- 
geneous, and  finely  granular  tissue;  while  Fontana,  Valentin, 
Bemak,  Henle,  and  others,  have  described  it  as  composed  of 
fibres  which  cross  each  other  in  different  directions.  Ac- 
cording to  my  own  observations,  it  consists  of  fibres  of 
different  shapes  and  sizes,  but  sometimes  of  such  extreme 
delicacy,  that  when  in  close  apposition  they  appear  to  be 
fused,  as  it  were,  into  a  homogeneous,  finely  granular,  but 
nucleated  membrane.  Some  of  these  fibres  are  broad,  flat  or 
riband-shaped,  of  a  faint  or  shadow-like  aspect,  and  spotted 
at  intervals  with  exceedingly  pale  and  delicate  granules ;  they 
are  joined  together  at  their  edges  and  proceed  from  the  whole 
breadth  of  their  nuclei,  which  are  occasionally  oval,  but 
generally  very  elongated  and  spotted  with  the  same  kind  of 
granules  as  the  fibres;  they  are  frequently  found  covering, 
as  with  a  continuous  nucleated  membrane,  the  entire  surface 
of  many  of  the  smaller  primitive-tubules.  Other  fibres 
composing  the  external  sheath  are  of  smaller  diameter,  but 
sometimes  less  delicate  and  branched;  they  proceed  from 
the  ends  of  their  nuclei,  which  are  also  occasionally  coarser 
and  of  darker  outUne. 

About  two  years  back,  while  examining  some  sections  of 
the  spinal  cord  of  the  Calf  and  of  other  young  animals,  pre- 
pared according  to  my  own  method,  I  was  surprised  at 
finding  that  the  whole  of  the  white  columns  were  studded  with 
nucleated  cells  which  adhered  to  the  sheaths  of  the  primitive- 
fibres,  and  occupied  the  spaces  between  them.  Now,  there 
is  reason  to  believe  that  in  the  adult  these  cells  become 
developed  into  filamentous  tissue ;  for  in  the  ox  and  other 
full-grown  animals  I  found  that  the  cells  had  disappeared, 
but  that  their  nuclei  were  still  present  between  the  primitive- 
fibres  *  In  a  short  exposition  which  I  gave,  last  summer,  at 
the  University  of  Edinburgh,  of  some  of  the  most  important 
points  in  the  anatomy  of  the  spinal  cord,  I  alluded  to  the 
presence  of  these  nucleated  cells  in  the  white  columns.  It 
appears,  however,  that  Messrs.  Lister  and  Turner  were  not 

*  For  farther  information  on  this  subject,  see  my  late  Kesearches,  read 
before  the  Royal  Society  in  1858,  and  published  in  the  first  part  of  the 
'  Philosophical  Transactions'  for  the  present  year.  I  may  also  take  this 
opportunity  of  calling  attention  to  an  OuUine  of  the  Anatomy  of  the  Spinal 
Cord,  published  in  No.  iii,  1858,  of  Beale*s  'Archives  of  Medicine,*  and 
written  for  the  use  of  those  who  have  not  time  for  reading  the  more  detailed 
treatises. 
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able  to  find  them  or  their  nuclei  in  sections  simply  hardened 
in  chromic  acid,  but  noticed  occasional  nuclei  on  the  sheaths 
of  the  fibres  in  the  sciatic  nerve.  In  most  parts  of  the  cord, 
when  simply  hardened  in  chromic  acid,  it  is  certainly  very 
diflScult  to  detect  them;  for,  being  about  the  size  of  the  cut 
ends  of  the  smaller  fibres  and  blood-vessels,  they  are  scarcely 
distinguishable  in  the  confused  and  badly  defined  matrix  in 
which  they  are  imbedded.  Stilling,  even  with  a  magnifying 
pwer  of  1100  diameters,  has  failed  to  detect  these  bodies 
m  the  cord  of  the  Calf.  But  in  preparations  made  according 
to  my  method  they  may  be  seen  with  the  greatest  facility 
tinder  a  power  of  400  diameters,  in  consequence  of  the 
superior  definition.  Even  with  the  simple  use  of  chromic 
acid,  however,  they  may  be  very  readily  found  towards  the 
lower  end  of  the  cord, — in  the  coccygeal  region ;  for  here 
the  white  columns  are  very  much  subdivided  by  numerous 
ramifying  fissures  containing  pia  mater  and  connective 
tissue,  in  which  the  cells  or  their  nuclei  abound. 


Description  of  Two  New  Species  of  STArRASTRUM,  by  W. 
Archer  ;  a  New  Genus  and  Species  of  DESMiDiACEiS, 
by  the  Rev.  N.  V.  Dixon  ;  and  some  cases  of  Abnormal 
Growth  of  Desmidiaceje,  by  W.  Archer. 

(Head  before  the  Dublin  Natural  History  Society,  on  Friday,  June  3d , 
1859 ;  extracted  from  the  '  Natural  History  Review  and  Quarterly  Journal 
of  Science,'  for  Oct.  1859.) 

In  these  days  of  cancelling  jfrom  our  lists,  and  their  con- 
solidation with  others,  of  numerous  species,  or  reputed  species, 
in  the  various  walks  of  natural  history, — and  this,  no  doubt, 
in  many  cases,  with  much  reason, — ^it  may  appear  unjustifiable 
rashness  and  temerity  on  my  part  to  come  forward  for  the 
purpose  of  describing  the  following  two  new  forms  to  be  added 
to  our  lists  of  Desmidiacese.  But  in  a  more  extended  point  of 
view,  in  regard  to  what  is  a  species  and  what  is  not,  it  seems 
to  me  that  naturalists  are  prone  to  err  in  one  of  two  direc- 
tions :  they  either  restrict  the  number  of  species  in  their  lists 
within  too  narrow  limits,  or  inordinately  increase  their 
number  by  giving  a  name  and  specific  rank  to  almost  every 
variation  which  they  encounter.  On  the  one  hand,  because, 
between  two  hitherto  recognised  distinct,  but  allied  species. 
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there  are  occasionally  found  forms^  as  it  were  intermediate^ 
connecting  them^  it  is  assumed  that  these  two  original  forms 
must  necessarily  make  but  one  species.  On  the  other  hand^ 
those  naturalists  might  possibly  be  not  wanting  who  would 
feel  inclined  to  consider  not  only  the  two  original^  but  also 
one  or  several  of  those  intermediate  forms^  as  themselves 
species.  Both  extremes^  as  it  seems  to  me^  may  be  wrong. 
Might  it  not  be  expected  to  be  the  ease  that  the  limits  of 
variation  of  each  of  the  two  original  species,  so  nearly  allied, 
might,  so  to  speak,  so  touch  each  other  at  the  mar^n,  as  to 
seem  to  unite  them  together,  and  give  rise  to  the  assumption, 
always  plausible,  but  perhaps  not  always  correct,  that  one  of 
the  original  species  could  (and  does),  by  a  series  of  transitions, 
pass  into  the  other  ?  If  any  one  species  become  modified,  is 
it  not  to  be  expected  that  the  characters  of  the  most  nearly 
allied  form,  and  not  those  of  one  remote  in  affinity,  will  be 
those  which,  to  a  greater  or  less  degree,  it  will  be  likely  to 
simulate?  Under  this  hypothesis,  the  two  original  forms 
would  still  justly  be  considered  true  and  distinct  species — ^in 
contradiction  to  the  opinion  of  the  former  class  of  naturalists 
— ^while  the  forms  intermediate  would  be  but  variations 
(perhaps  but  of  a  temporary  or  local  nature),  some  derived 
from  one  species,  some  perhaps  from  the  other,  and  could  by 
no  means  be  looked  upon  as  true  species — ^in  opposition  to 
the  views  of  the  latter  class  of  naturahsts.  I  do  not  mean  to 
intimate,  when  a  hitherto  acknowledged  species  is  rejected, 
that  I  imaging  the  step  always  to  be  an  erroneous  one^.fbr  he 
who  successfrilly  demolishes  the  spurious  claims  of  a  mere 
book-species  does  science  a  good  service ;  but  it  seems  to  me 
that  what  I  have  tried  to  express  is  a  state  of  things,  the  pos- 
sibility of  the  existence  of  which,  by  thdse'whd  are  anxious  to 
suppress  species,  may  sometimes  be  lost  sight  of  or  ignored. 

There  can  be  no  doubt,  however  (and  especially  d.mongst 
microscopic  forms),  that  our  lists  are  more  or  less  encumbered 
with  the  redundant  names  of  false  species,  which  further 
research  will  doubtless  eventually  prove.  Many  forms  which 
now  pass  under  distinct  names  may  hereafter  be  found  not 
worthy  to  take  specific  rank  in  our  systems.  And  here  it  is 
that  the  difficulty  lies.  In  order  to  prove  the  identity  of  two 
reputed  species,  over  which  there  hangs  a  doubt,  not  only 
must  the  happy  opportunity  be  afforded  of  tracing  the  or- 
ganism through  its  whole  course  of  life,  but,  on  the  part  of 
the  observer,  the  requisite  leisure  and  patient  assiduity  must 
not  be  wanting. 

No  doubt  it  is  much  easier  to  describe  a  new  species  than  to 
demonstrate  that  two,  or  perhaps  more,  familiar  forms  are  but 
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different  states  or  phases  of  one  and  tlie  same  organism. 
Nevertheless^  when  a  form  undescribed  and  qnite  distinct 
firom  any  of  its  nearest  allies  in  the  same  genus^  and  distin- 
guished by  marks  as  decided  and  striking  as  those  by  which 
species,  which  are  universally  acknowledged,  are  separated, 
presents  itself  occasionally,  perhaps  abundantly,  and  which 
may  as  likely  be  met  with  by  other  observers,  it  seems  to  me 
right,  nay  essential,  that  it  should  be  distinguished  by  a 
name,  and  its  diagnostic  characteristics  carefully  recorded. 

I  offer  the  foregoing  remarks,  which  it  may  be  proper  to 
state  were  written  considerably  before  the  Hymenophyllum 
discussion  arose,  as  apologeticformy  venturii^  to  bring  forward 
the  following  description  of  two  species  of  Staurastrum ;  and 
yet,  perhaps,  they  are  not  strictly  applicable,  for  these  new 
forms  appear  to  me  abundaKitly  distinct  from  every  other 
species,  and  in  no  way  to  be  mistaken  for  mere  intermediate 
or  gradational  variations.  To  some,  however,  it  may  seem 
premature  to  describe  them  without  knowing  the  sporangia! 
state.  It  will  be  recollected,  however,  that,  of  very  many  of 
the  species,  as  described  in  Ralfs^  '  British  Desmidie»,'  the 
sporangium  is  not  known,  nor,  when  known,  can  there  usually 
be  important  distinctions  drawn  from  it.  I  trust  the  follow- 
ing may  serve  as  a  description  of  the  new  forms : 


Family  Desmidiacea. 
Genus  Staurastrum,  Meyetij  Breb,,  Ralfs,  &c. 

Staurastrum  oxyacarUha  (sp.  nov.) 

Specific  cliaracters  r  \Prond  rough  with  minute  granules ; 
segmentis  broadly  fusiform,  with  incurved  processes;  end  view 
tri-radiate,  ieach  side  having,  disposed  at  equal  distances,  a 
pair  of  depressed,  slender>  subulate,  acute  spines. 

Locality :  Pools  near  "  Sugar-loaf'  Mountain,  on  the 
Soundwood  road ;  rare. 

General  description :  Frond  nearly  as  long  as  broad ;  seg- 
ments rough,  with  minute  granules,  broadly  fusiform,  innfer 
mai^in  somewhat  more  turgid  than  the  outer,  and  forming 
at  constriction  a  broadly  triangular  notch,  tapering  at  each 
side  into  a  colourless  process  incurved  or  converging  with 
that  of  the  opposite  segment,  having  the  granules  theron 
arranged  in  transverse  lines,  and  cleft  at  the  extremity  into 
three  or  four  minute  subulate  spines ;  frond  ftimished  at  ends 
upon  each  side  with  a  pair  of  slender  subulate,  acute, 
depressed  spines,  which  are  apparent  in  the  front  view.     End 
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yiew  tri-radiate,  baving  projecting  from  each  side  at  equal 
intervals  the  parallel  pair  of  spines  unaccompanied  by  others ; 
processes  terminating  each  angle  in  this  view,  straight,  elon- 
gate ;  endrochrome  restricted  to  the  centre,  triradiate. 

Length  of  &ond,  -7^^  of  an  inch;  breadth,  ^^  to  ^l^; 
breadth  of  constriction  7^  j. 

Plate  VII.     Fig.  1,  £ront  view ;  fig.  2,  end  view. 

This  form  appears  to  me  very  distinct  from  any  described. 
The  presence  of  the  conspicuous  pair  of  acute  spines  pro- 
jecting from  each  margin  at  end  view  distinguishes  it  from 
all  but  Staurtutrum  vestUwn,  but  in  that  species  the  spines, 
which  are  apparent  only  in  the  end  view,  are  emarginate  at 
the  ends,  and  often  aGCX>mpanied  by  others  of  considerable 
siase;  and  indeed,  even  the  smaller  are  themselves  often 
emarginate;  moreover,  in  the  front  view  it  differs  by  its 
converging  process.  It  is  also  considerably  smaller  than 
Staurastrum  vesiitum,  being  not  more  than  half  its  width, 
which  diameter  in  that  species  greatly  exceeds  its  length. 
The  converging  processes  in  front  view  are  somewhat  like 
those  of  S,  cyrtocerum;  but  in  that  species  there  are  no  spines 
at  the  ends  of  the  fronds,  and  the  processes  in  end  view  are 
not  so  much  prolonged,  and  are  curved  in  place  of  straight. 
The  presence  of  the  marginal  spines  in  end  view,  and  the 
incurved,  not  divergent,  or  parallel  processes  in  the  front  view, 
distinguish  this  from  S.  paradoamm,  S.  ffracUe,  and  S,  poly^ 
morphum, 

Staurastrum  nitidum  (sp.  nov.) 

Specific  characters :  Frond  rough  at  the  ends,  with  a  series 
of  papilla-like  granules ;  segments  broadly  elliptic;  end  view 
triangular;  sides  convex,  with  a  submarginal  series  of 
papillse ;  angles  not  inflated,  mucronate. 

Locality:  Pools  near  "  Sugar-loaf;"  rare. 

General  description :  Fronds  about  as  broad  as  long;  seg- 
ments broadly  elliptic,  inner  margin  somewhat  more  turgid 
than  the  outer,  sub-mammiUate  at  each  side,  terminated  by  a 
mucro,  and  on  the  outer  margin  rough  with  a  series  of 
minute  papillae,  otherwise  smooth ;  constriction  forming  a 
broad  notch,  with  an  acute  angle ;  end  view  triangular,  sides 
convex,  with  an  inwardly  curved  sub-marginal  series  of 
papillae,  their  summits  directed  somewhat  towards  the  angles  ; 
angles  not  inflated,  the  last  papilla  forming  a  terminal  mucro ; 
endochrome  in  both  views  disposed  in  a  radiate  manner; 
gelatinous  investment  evident. 
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Length  of  frond,  y|^  to  y^^^;  breadth  of  fix>nd,  y»^; 
breadth  at  constriction,  i\^j}  of  an  inch. 

Plate  VII.     Pig.  3,  front  view ;  fig.  4,  end  view. 

This,  although  not  a  complex  form,  owing  to  its  brilliant 
and  beautifully  radiately-disposed  endochrome  (in  front  view 
almost  in  fillets),  is  an  extremely  pretty  species.  In  end  view 
its  non-inflated  mucronate  angles  and  series  of  papillae  difu 
tinguish  it,  I  think,  from  every  other  Staurastrum.  In 
front  view  it  somewhat  resembles  S.  (uperum,  Breb.,  o,  but 
the  minute  spines  on  the  outer  margin,  in  that  species,  are 
usually  emarginate  or  cleft  at  the  ends,  or  dilated,  and  the 
segments  are  not  mucronate  at  each  angle,  nor  is  the  endo- 
chrome radiately  disposed.  In  the  form  in  question,  the 
convex  sides,  mucronate  angles  in  end  view,  and  granules 
not  scattered,  distinguish  it  fiK>m  8.  punctulatum.  I  do  not 
think  I  need  contrast  it  with  any  other  species,  and  I  believe 
that  both  the  foregoing  forms  have  only  to  be  seen,  when 
their  perfect  distinctness  would  be  at  once  apparent. 


New  Genus  and  Species  in  the  Besmidiacejb. 

I  beg  leave  to  submit  to  the  notice  of  your  Society  the 
following  account  of  a  form  of  Desmid,  which  I  have  lately 
met  with  in  this  neighbourhood,  and  which  I  believe  has  not 
hitherto  been  described.  The  frond,  as  represented  in  Plate 
VII,  figs.  5 — 7,  is  simple,  compressed,  with  a  deep  and  acute 
gaping  constriction  between  its  segments,  which  are  three- 
lobed,  the  line  separating  the  extreme  from  the  basal  lobes 
being  parallel  to  the  line  of  separation  of  the  segments.  It 
has  no  inflation  on  its  surface,  but  exhibits  on  its  maigin  a 
few  mucronate  spines.  This  form  appears  to  me  to  be  gene- 
rically  distinct  from  both  Micrasterias  and  Euastrum :  from 
the  former  in  the  direction  of  the  separation  of  its  lobes,  from 
the  latter  in  the  absence  of  inflations.  In  these  characteristics 
it  agrees  with  Micrasteruis  oscitans  and  M.  pinnatifida,  Ralfs, 
as  well  as  with  the  form  Holocystis  oscitans,  Hassall,  de- 
scribed by  Dr.  Hassall,  and  referred  to  by  Mr.  Balfs  (^  Bri- 
tish Desmidiea,'  pp.  69 — 77),  and  it  is  worth  considering 
whether  these  forms  should  not  be  all  grouped  together  in  a 
new  genus.  Before  proceeding,  however,  to  give  the  com- 
plete description  of  this  proposed  genus  and  the  three  species 
which  it  would  contain,  I  beg  leave  to  <^er  a  few  remarks  on 
the  different  manner  in  which  the  segments  are  divided  in 
those  Desmids  which  have  lobed  or  divided  segments,  and 
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which  for  this  reason  I  take  the  liberty  of  calling  Schizomerous 
Desmids. 

The  typical  mode  of  division  (as  exemplified  in  Euastrum 
pinnatum,  E.  obUmgum,  fee.)  appears  to  be  into  three  portions 
or  stibdivisions :  the  firsts  next  the  line  of  separation  of  the 
segments^  extending  across  the  frond^  and  embracing  the  two 
basal  lobes ;  the  second^  including  the  median  lobes ;  and 
the  third,  the  extreme  or  end  lobe.  This  last,  or  third  sub- 
division, is  the  most  constant.  The  fwo  former  are  frequently 
represented  by  a  mere  sinuosity  or  shallow  indentation  where 
the  third  is  istinctly  develop^,  but  we  never  find  the  first 
subdivision  distinct,  and  the  second. and  third  imperfectly 
separated.  The  whole  three,  indeed,  may  be  merely  marked 
by  slight  sinuosities,  as  in  Euastrum  cuneatum,  but  if  any  one 
is  separated,  it  is  the  third;  and  this,  I  may  observe,  is  the 
order  of  development  of  the  subdivisions  in  the  growing  seg- 
ment of  the  typical  Micrasterias.  The  new  segment  is  first 
hemispherical ;  the  third  subdivision  is  then  developed ;  and 
afterwards  the  first  and  second  are  separated. 

For  the  purposes  'of  description  these  three  subdivisions 
might  be  denoted  by  the  letters  a,  i,  c ;  and  their  partial  or 
complete  development  marked  as  follows : — ^When  the  subdi- 
visions are  distinctly  separated,  their  symbols  might  be 
separated  by  commas,  thus,  a,  b,  c;  when  any  two  or  more 
are  merely  marked  by  a  sinuosity,  they  might  be  represented 
thus,  a  b;  and  if  there  is  no  trace  of  separation,  thus,  ab ; 
and  if,  at  the  same  time,  the  direction  of  the  lines  separating 
the  subdivisions  were  noted,  the  full  description  as  regards 
the  divisions  of  the  segments  would  be  given.     Thus : 

Suattrtfm  euneaium  would  be  represented  by  a^^h^^c. 

„       pinnatum  „  „  0,  b,    c,  parallel. 

„        oblongum  „  „  a,    b^   e,  subraidal 

MicrattertM  deniicuUUa    „  „  a,    b,    c,  radial 

Euastrum  pectinatum         „  ,«  oT^b,    e,  parallel. 

And  oar  new  form  ,,  „  ab^  e,       parallel. 

The  direction  of  the  lines  of  separation  of  the  subdivisions  in 
the  Schizomerous  Desmids  varies  from  parallelism  to  true 
radiation,  and  at  the  same  time  the  intervals  between  the 
subdivisions  close,  so  that  in  Micrasterias  denticulata,  rotata, 
and  fimbriata,  the  frond  appears  almost  entire  with  radial 
lines  on  its  surface.  I  think  regard  ought  to  be  had  to  this 
characteristic  in  placing  the  genera  and  species  of  Euastrum 
and  Micrasterias  between  the  filamentous  forms  on  the  one 
hand  and  the  Cosmaria  on  the  other ;  that  the  forms  with 
parallel  subdivisions  should  come  first ;  the  Euastra,  so  well 
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marked  by  their  peculiar  inflations^  a  few  of  which  are 
parallel^  but  the  majority  subradial,  next ;  and  the  Micras- 
teriaa  last^  terminating  with  the  radial  closed  species^  from 
which  the  transition  would  be  easy  to  the  Cosmaria^  among 
which  traces  of  radiation  still  appear  in  the  endochrome  of 
C.  Raffsii,  in  the  ridged  surface  of  C.  undtUatum,  and  the 
crenated  margin  of  other  species.  The  whole  group  of 
Schizomerous  Desmids  then  might  be  distributed  among 
three  genera — ^the  first  containing  M.  oscitans,  M.  pinnatificUz, 
Ralfs^  Holocystia  oscitans,  Hassall — ^if  this  be  distinct  from 
M.  osciians,  which  appears  doubtful — ^and  our  new  form ;  the 
next  being  Euastrum^  and  the  last  Micrasterias.  In  conclu- 
sion^ I  beg  to  mention  that  I  owe  the  drawing  which  accom^ 
panics  this  paper  to  the  kindness  of  Mr.  Archer^  whom  I 
consulted  when  I  first  met  with  the  new  form  under  discus- 
sion, and  to  whom  I  forwarded  the  gathering  in  which  it 
occurred  for  further  examination;  and  that  the  following 
detailed  generic  and  specific  descriptions  have  been  drawn  up 
by  the  same  gentleman. 

Family  DBSMiniACEiE. 
Tetkachastrxtm   {gen.  nav.)^ 

Generic  characters ;  Frond  simple,  compressed,  deeply 
divided  into  two  three-lobed  segments ;  the  basal  lobes  pro- 
jecting horizontally,  broadest  within  and  attenuated  outwards ; 
end  lobe  expanded  into  two  lateral  attenuated  projections 
parallel  in  their  direction  with  the  basal  lobes ;  ends  straight, 
or  convex,  or  having  at  the  middle  of  the  rounded  endis  a 
very  slight  concavity. 

Oeneral  generic  description:  The  fironds  are  simple,  bs 
long  as  or  longer  than  broad,  compressed,  without  inflations, 
deeply  divided  into  two  segments  by  a  constriction,  forming  a 
broad  acute-angled  notch;  each  segment  constricted  by  a 
broad  notch  or  sinuosity  upon  each  side  into  two  subdivisions 
forming  three  lobes,  the  basal  lobes  broadest  within  and 
attenuated  outwards,  not  radial,  but  extending  horizontally 

*  From  HrfMxa,  i»  /our  parts,  in  reference  to  the  fonrfold  division  of 
the  fronds,  which  is  most  conspionons  in  T,  oseiians  and  T,  pitmaiffidum,  and 
&cT(Mv,  a  siar.  This  latter  term,  in  its  usual  sense  of  a  radiate  form,  is 
not  a  descriptive  one,  as  applied  to  our  new  genus ;  but  I  adopt  it  because 
it  occurs  in  the  names  of  the  other  two  genera  of  the  same  group,  and  1 
wish  to  mark  their  mutual  affinity.  Moreover,  the  term  dtrrpov  is  not  more 
inapplicable,  on  this  ground^  to  toe  fronds  of  the  proposed  genus  than  it  is 
to  those  of  several  species  of  Euastra, — E,  cuneatum,  &c.,  for  instance.— 
R.V.D. 
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and  parallel  in  their  direction  with  those  of  the  opposite  seg- 
ment ;  the  end  lobe  expanded  laterally  into  two  attenuated 
projections^  which  are  horizontally  disposed^  and  parallel  in 
their  direction  with  that  of  the  basal  lobes^  so  that  the  entire 
frond  is  of  a  pinnatifid  character  ^  the  ends  of  the  fr(Hids 
convex^  straight^  or  having  at  the  middle  a  very  slight  con- 
cavity or  depression^  not  emarginate. 

Tetrachastrum  mucroneUum  (sp.  nov.) 

Specific  characters:  Frond  longer  than  broad;  ends 
rounded^  having  a  slight  central  concavity ;  end  lobe  having 
its  lateral  projections  terminated  by  a  macro;  basal  lobes 
broadly  and  bluntly  triangular^  having  at  their  magin  at  each 
side  either  one^  two^  or  three  minute  mucro-lU^e  spines; 
empty  frond  punctate^  the  puncta  scattered. 

Symbol :  ab,  €,  parallel  {vide  supra). 

Locality :  Bog  near  Carridunore^  Co.  Tjrrone. 

Measurement :  Length  of  frond^  tH  >  greatest  widths  7^7 ; 
width  of  neck^  -j^j ;  diameter  at  constriction^  ^^7^ ;  greatest 
depths  x^jf  of  an  inch. 

Plate  VII. — ^Fig.  5,  front  view  with  endochrome ;  fig.  6, 
empty  frond ;  fig.  7,  outline  of  side  view ;  fig.  8,  outline 
of  transverse  view. 

General  description :  The  frond  in  this  species  is  lai^^ 
smooth^  entire^  about  one  fourth  longer  than  broad ;  in  the 
front  view  divided  into  two  segments  by  a  deep  constriction, 
forming  an  acute-angled  straight-sided  notch,  not  linear,  but 
broadest  at  the  outside.  The  segments  are  constrioted  about 
two  thirds  of  the  way  from  the  base  by  a  rounded  sinuosity, 
causmg  the  basal  lobes  to  be  of  a  blundy  triangular  outline, 
straight  on  the  lower,  turgid  or  convex  on  the  upper  margin, 
and  frimished  thereon  with  one,  two,  or  three  miuute  mucro- 
like  spines,  one  always  at  each  basal  angle.  The  basal  lobes 
slope  upwards  to  form  a  broad  neck,  imiting  the  terminal  lobe 
to  the  basal  portion :  supposing  tiie  end  to  be  absent,  the 
frond  would  be  orbicular.  The  lateral  projections  of  the  end 
lobe  have  their  extremities  tipped  by  a  mucro,  and  somewhat 
projected  downwards.  Ends  of  the  fronds  convex  with  a 
ffenile  central  concavity.  In  the  side  view  the  frond  is 
smooth,  about  four  times  longer  than  its  greatest  depth ;  the 
central  constriction  is  rather  deep ;  the  segments  in  this  view 
ovate,  turgid  near  the  constriction,  somewhat  tapered  towards 
the  ends,  which  are  rounded.  The  transverse  view  is  broadly 
fusiform ;  the  endochrome  rich  green,  with  scattered  granules. 
The  empty  frond  is  punctate,  the  puncta  scattered. 
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Bj  attention  to  the  generic  characterB  as  given  above^  this 
species  can  of  course  be  readily  distinguished  from  every  other 
Desmidian,  Micrasterias  oscituns,  Rfdfs^  and  M.  pinnaHfida^ 
Ralfs,  excepted.  The  presence  of  the  marginal  mncronate 
iq>ine8,  and  of  those  terminating  the  lateral  projections  of  the 
end  lobe^  combined  with  the  absence  of  the  incised  extre- 
mities^ as  well  as  the  frond  being  longer  than  broad^  at  once 
distinguish  this  from  both  those  species^  which^  as  a  matter  of 
course^  I  here  include  in  this  genus.  It  may  be  advisable 
here  to  transcribe  from  '  The  British  Desmidieae  ^  (pages  76^ 
77)  the  specific  characters  of  both  those  two  species^  the 
first  under  the  name  of — 

Teirachastrum  oscitans  =  Mic,  oscitans,  Ralfs^  Holocystis 

oscitanSy  Hassall, 

^' Frond  with  convex  ends  [segments  constricted]^  lobes 
[horizontal]  conical^  bidentate.^' 

The  characters  here  placed  between  brackets  become 
generic  by  transferring  this  species  to  this  new  genus,  but  as 
it  was  included  in  Micrasterias  by  Balfs,  they  were  necessarily 
introduced  as  specific  distinctions  from  the  proper  species  of 
that  genus.  Ytojh  the  remarks  in  the  preceding  part  of  this 
paper  on  the  new  genus,  it  will,  I  hope,  be  admitted  that 
they  are  really  generic.  In  order  to  distinguish  this  species 
from  Tetraehastrum  mucronatum,  they  are  not  requisite,  as 
the  bidentate  extremities  to  the  lob^,  with  the  absence  of 
the  mucros,  and  the  frond  being  nearly  about  as  broad  as 
long,  readily  do  so. 

The  remaining  species  will  be — > 

Tetrachastrum  pinnatifidum  =  Micrasterias  pinnatifida, 

Ralfs. 


^' Frond  plane,  its  ends  straight  [segments  deeply  con- 
stricted], lobes  [horizontal]  triangular,  bidentate.^^ 

The  same  characters  which  distinguish  the  preceding  species 
from  Tetrachagtrum  mucranaium  fdso  separate  this,  which  is 
moreover  much  smaller.  It  appears  to  differ  from  the  pre- 
ceding by  its  much  smaller  size,  straight  or  slightly  concave 
ends,  more  tapering  lobes,  and  paler  colour. 

There  can  be  no  doubt,  it  is  imagined,  that  the  view  taken 
above  is  correct  in  defining  this  genus  as  three-lobed,  that  is, 
with  two  basal  lobes  and  a  laterally  expanded  terminal  lobe, 
and  not  four-lobed,  that  is,  counting  the  lateral  projections  of 
the  end  lobe  as  two^  which  would  involve  the  necessity  of 
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describing  these  forms  as  truncate,  and  without  a  terminal 
lobe.  The  end  lobe  in  these  forms  is  equivalent  to  the  same 
portion  in  Micrasteriaa  rotata,  or  M.  Crux-Melitensis,  and 
differs  by  having  its  more  extended  lateral  projections  not 
divergent,  but,  as  above  described,  projecting  horizontally  and 
parallel  in  direction  with  the  attenuated  basal  lobes. 

The  following  synopsis  of  the  Schizomerous  Desmidian 
genera,  and  of  the  species  of  Tetrachastrum,  will,  it  is  hoped, 
assist  in  conveying,  in  a  succinct  manner,  the  views  put 
forward  above,  as  well  as  the  end  sought  to  be  accomplished 
in  the  present  paper  by  the  institution  of  the  genus. 

^Frond  lenticular,  as  long  as  or  longer 
than  broad ;  segments  usually  semi- 
orbicular,  five-  or  rarely  three-lobed 
(with  three,  or  rarely  two  subdivi- 
sions, a,  A,  c,  or  a'^i,  c) ;  lobes 
radiant,  incised  or  dentate,  rarely 
only  sinuate,  widening  outwards; 
central  constriction  usually  linear. 

Micrasterias. 
{Vide  'Brit.  Desmidieae,' p.  68, 
et  seq,) 
Frond  longer  than  broad ;  segments 
more  or  less  conical,  five-  or  three- 
lobed,  or  sinuated  (with  three  or 
two  subdivisions,  either  a,  b,  c,  or 
a'^b,  Cy  or  ai,  c,  or  rarely  ab^^c), 
/      possessing  variously  disposed,  cir- 
cular, inflated  prominences;  ends 
emarginate,  or  rarely  with  merely 
a  concavity;    central  constriction 
linear.  Euastrum. 

( Vide  ^  Brit.  Desroidiese,^  p.  78, 
et  acq.) 
Frond  about  as  long  as  or  longer 
than  broad ;  segments  three-lobed 
(with    two    subdivisions,    ab,   c), 
without  inflated  prominences;  basal 
lobes  horizontal,  attenuated  out- 
wards, end  lobe  expanded  laterally, 
its  lateral  projections  parallel  in 
direction  with   the    basal    lobes; 
ends  straight  or  rounded,  entire; 
central    constriction    forming    an 
V     acute-angled  spreading  notch  : 


Frond  simple,  com- 
pressed, deeply  con- 
stricted, segments 
lobed  or  sinuate 
(Schizomerous) ; 
lobes  either  incised, 
sinuate,  or  entire. 
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Tetrachaairum, 

Frond  longer  than  broad;  segments  constricted  about  two* 
thirds  of  the  way  from  the  base;  lobes  mucronate^  theit 
extremities  not  bidentate.  Mucronatnm. 

Frond  as  broad  as  or  slightly  broader  than  long ;  segments 
constricted  about  half-way  from  the  base;  lobes  not 
mucronate^  their  extremities  bidentate. 

Frond  with  convex  ends ;  lobes  conical ;  colour  rich  green. 

Osdtans. 

Frond  with  straight  ends^  plane;  lobes  triangular;  colour 
pale.  Pinnatifidum. 


Notice  of  some  Cases  of  Abnoemal  G&owth  in  the 

DESMIDIACEiB. 

It  has  occurred  to  me  that  the  accompanying  sketches, 
representing  an  abnormal  mode  of  gro^h  in  the  D^midiace^; 
exhibiting^  as  they  do^  an  appearance  so  curious  and  ^inusual^ 
might  possess  some  interest  for  the  students  of  that  family. 
I  am  aware  that^  in  Mrs.  Herbert  Thomas's  interesting 
communication  ('  Quarterly  Journal  of  Microscopical  Science,* 
vol.  iii^  plate  v^  figs.  17  and  18),  that  lady  has  figured  a 
very  similar  case  in  Cosmarium  margaritiferum  to  that  shown 
in  my  drawing  of  Staurastrum  defectum ;  yet  I  have  thought 
it  might  be  worth  while  to  figure  some  examples  of  the 
phenomenon  still  farther  carried  out  in  other  genera,  al- 
though it  may  be  quite  possible  that  even  more  curious 
aberrations  may  have  been  met  with  by  other  observers. 

The  first  case  of  this  mode  of  malformation  to  which  I 
shall  direct  attention  is  a  monstrosity  of  a  variety  of 
Micrasterias  Jenneri  (Plate  VII,  fig.  9).  Here  the  inter- 
vening growth,  produced  after  the  mode  which  prevails  in 
the  Desmidiacese,  between  the  two  older  segments  of  the 
original  frond,  and  which,  in  the  normal  condition,  ought  to 
have  formed  two  new  segments,  forms  a  somewhat  quadrate 
expansion,  but  has  not  assumed  any  definite  outline.  We 
find  it  within  filled  with  endochrome,  similar  to  the  parent 
segments,  to  about  the  dimensions  of  one  of  which  it  has 
attained.  It  is  about  the  simplest  form  of  the  irregularity 
under  consideration  which  I  have  to  bring  forward;  the 
intervening  new  portion  forming  only  an  irregular,  shapeless 
growth. 
«    I  here  wish  to  draw  attention  in  passing  to  the  form  itself 
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(fig.  9),  a  fair  idea  of  which  in  the  normal  state  can  be 
obtained  by  imagining  the  irregular  central  growth  as  absent^ 
and  the  two  older  segments  in  apposition.  It  will  be  seen 
that  this  variety  agrees  with  Micrasterias  Jenneri,  Ralfs^ 
variety  /3,  in  the  superficial  granules  being  somewhat  large, 
giving  a  somewhat  dentate  or  roughish  appearance  to  the 
margin^  but  it  difiers  f5rom  both  varieties,  a  and  /3,  by  its 
lateral  lobes  not  being  bipartite,  and  of  course  wanting  their 
emarginate  subdivisions.  Thus,  if  Mr.  Ralfs  justly  called 
this  species,  both  a  and  )3,  puzzling,  the  drawing  before  us 
exhibits  a  form  even  more  so  (vide  ^  British  Desmidieae/  p. 
76).  On  account  of  the  lobes  not  being  incised,  as  just 
pointed  out,  this  form  (of  course  I  need  not  repeat  that  I 
do  not  allude  now  to  its  abnormal  irregularity)  becomes,  I 
think,  likely  to  be  mistaken  for  an  Euastrum,  to  which  genus 
it  closely  approaches  through  E,  oblongum.  Nor  is  the 
resemblance  lessened  by  there  occurring  occasionally  speci- 
mens with  the  incisions  between  the  segments,  not  linear,  and, 
therefore,  the  lobes  not  closely  approximate,  but  spreading 
and  sinuously  lobed.  However,  the  absence  of  any  infla- 
tions, when  viewed  laterally,  as  well  as  the  want  of  a 
terminal  linear  notch,  though  there  is  a  slight  concavity  or 
depression  at  the  ends,  whilst  the  lobes  are  cuneate  and  more 
radiant,  exclude  this  form  firom  Euastrum.  I  would  here 
then,  take  the  opportunity  to  characterize  this  plant  thus  : — 

Micrasterias  Jevmeri,  Ralfs,  var,  y. 

Granules  giving  a  rather  rough  appearance  to  the  margin, 
lateral  lobes  concave,  not  bipartite,  without  emarginate  sub- 
divisions. 

Locality :  Bog,  near  Carrickmore,  county  of  Tyrone. 
This  very  interesting  variety  occurred  in  the  gathering  kindly 
forwarded  to  me  by  the  Rev.  R.  V.  Dixon,  and  which  also 
contained  his  new  form,  Tetrac?iastrum  mucronatum. 

In  the  monstrosity  of  Staurastrum  defectum,  as  shown  in 
the  drawing  (fig.  10),  we  have  both  the  new  segments  well 
developed,  and  each  possessing  in  the  front  view  its  own 
proper  laterally  projecting  spines;  but  the  interposed  seg- 
ments remain  confluent  throughout  a  portion  of  their  ter- 
minal margins,  forming  a  blimtly  triangular  notch  at  the 
sides,  the  whole  making  but  one  entire  cavity,  with  the 
endochrome  loosely  scattered  within.  In  the  next  case,  that 
of  Arthrodesmus  incus  (fig.  11),  the  resulting  frision  of  the 
new  growth,  which  ought  to  have  formed  two  new  segments, 
is  even  greater  than  in  the  preceding  instance,  so  that  the 
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monstrosity  almost  represents  an  individual  of  three  seg- 
ments^ so  to  speak.  Here  the  interposed  new  growth  has 
formed,  projecting  to  each  side,  but  one  angle,  looking  as 
if  but  one  new  segment  only  had  been  formed,  whereas, 
it  must  be  due  resdly  to  both  secnnents  and  spines  of  the 
recen%.grown  portion  being  consent.  Of  this  malforma. 
tion  of  A.  incus  I  have  on  several  occasions  seen  specimens. 

In  the  next  drawing,  showing  a  remarkable  monstrous 
growth  of  Etuistrum  dideUa  (fig.  12),  we  have  a  case  some* 
what  similar  to  the  preceding,  but  presenting  additional  odd 
aberrations.  The  upper  and  lower  portions  of  the  figure 
represent  the  side  view  of  the  older  segments ;  between  them 
the  new  growth  has  been  formed ;  but  here  not  only  does  the 
direction  of  the  axis  of  growth  assume  a  course  at  right  angles 
to  the  older  segments,  but,  what  is  curioiis,  the  plane  of  the 
new  growth  is  at  right  angles  to  that  of  the  older.  In  other 
words,  the  new  growth,  which  has  formed  almost  what  might 
be  called  a  new  &ond,  not  only  has  its  ends  projecting  at  right 
angles  to  the  ends  of  the  original  one,  but  it  also  presents  a 
front  view,  while  the  older  segments  show  a  side  one.  The 
interposed  new  growth,  projecting  laterally,  has  formed  the 
usual  linearly  notched  ends  of  the  species,  but  one  of  them 
has  assumed  a  twist  obliquely  out  of  the  straight  direction. 
The  irregular  space  towards  the  centre  of  the  specimen,  as^ 
represented  in  the  figure,  denotes  a  portion  of  the  side  of  the 
boundary  wall,  which,  upon  its  inner  surface,  is  there  desti- 
tute of  chlorophyll  granules,  affording  an  opportunity  to  look 
mto  the  central  cavity,  which  thereabouts  is  more  or  less 
empty,  but  the  entire  specimen  being  otherwise,  and  to  all 
extremities  filled  with  endochrome,  in  the  ordinary  manner, 
as  in  a  normal  individual. 

I  exhibit  a  nearly  similar  case  in  £t«a^/rum  insiffne  (fig.  13) ; 
but  the  new  growth  has  not  assumed  a  different  plane  from 
the  old,  and  it  is  not  so  deformed  in  appearance.  Of  this 
monstrosity  I  have  met  with  two  examples.  The  remaining 
case  is  represented  by  the  two  drawings  which  show  a  state 
of  Tetmemorus  Brebissonii  (figs.  14  &  15),  somewhat  similar 
to  the  preceding  condition  of  Etmstrum  didelta  and  E. 
insiffne.  In  one  the  intervening  growth  has  caused  the  old 
segments  to  become  somewhat  twisted  in  regard  to  each 
other,  and,  as  in  the  preceding  instances  in  Euastrum,  it  has 
assumed  a  direction  at  right  angles  to  the  axis  of  the  older 
segments.  The  last  sketch,  (fig.  15,)  which  represents  a 
second  instance  met  with  by  me  of  this  phenomenon  in  the 
same  species,  shows  that  the  lateral  extremity  to  the  right  is 
realty  what  ought  to  have  been  normally  the  new  segment  on* 
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a  line  with  the  lower  older  Begment^  and  that  projecting  to 
the  left  the  same  for  the  upp^^  by  reason  of  the  fresh  acces* 
aion  to  the  maas  of  endochrome^  with  its  central  series  of 
corpuscles,  being  continued  in  an  uninterrupted,  curved  man* 
ner  from  each  of  the  older  segments  into  the  new.  But  the 
new  laterally  projecting  segments  do  not  in  either  instance 
form  an  equally  armed  cross,  for  what  is  wanting  in  their 
length  as  well  as  breadth,  as  compared  with  the  old,  goes  to 
make  up  a  somewhat  quadrate  central  ixiflation.  Tetmemorus 
not  being  a  compressed  form  like  Buastnun^  there  is  not  the 
same  opportunity  for  the  change  of  plane  of  growth  shown 
by  the  case  in  that  genus  (fig.  12),  but  that  the  new  growth 
has  assumed  a  slight  twist,  is  shown,  by  the  different  relative 
positions  of  the  terminal  emargiuations. 

The  first  figure  of  an  abnormal  Tetmemorus  (fig.  14), 
shows  another  state,  though  not  bearing  any  connexion  with 
the  curious  aberration  of  the  external  form,  and  that  is  the 
disposition  of  the  cell-contents.  The  entire  endochrome  has 
become  transformed  into  four  green  and  four  brown  bodies, 
the  latter  the  smaller,  and  smooth  in  outline.  This,  how- 
ever, does  not  appear  to  have  any  dependence  on  the  external 
abnormal  condition,  for  I  have  frequently  noticed  the  same 
transformation  of  the  oeU-oontents,  especially  in  this  species, 
in  the  ordinary  normally  formed  individual,  as  well  as  in 
many  other  species — ^for  instance,  in  Tetmemorus  kevis,  Micros^ 
teriaa  deniiculata,  Euastrum  dideUa,  several  Closteria,  and 
many  others;  and  often  to  the  entire  absorption  of  the  cell- 
contents  to  produce  these  spore-like  bodies.  In  Tetmemorus 
Brebissonii  I  have  seen  from  one  to  a  dozen  or  soof  these  bodies, 
more  often  four  only,  sometimes  green,  sometimes  red,  and 
sometimes  alternately  red  and  green.  I  have  not  been  able  to 
see  any  further  development  of  those  spore-like  bodies.  The 
abnormal  specimen  from  which  the  figure  was  takoi  I  kept 
on  a  slide  moistened  for  many  weeks,  but  no  alteration  took 
place  in  this  or  any  other  respect,  save  that  the  red  bodies^ 
horn  being  undefined,  grew  more  and  more  smooth  in  out* 
line.  These  are,  doubtless,  similar  productions  to  those 
figured  in  the  '  British  Desmidiese,^  pi.  iv,  fig./,  as  occur- 
ring in  Desmidium  Swartzii.  There,  however,  there  is  but 
one  spore-like  body  formed  in  each  joint.  I  have  myself 
met  with  this  species  in  the  state  so  admirably  figur^  in 
Ral&;  and  though  I  kept  the  specimens  for  some  time  living, 
no  farther  alteration  took  place  beyond  the  decay  of  the  old 
filament;  and  the  spore-like  bodies  themselves  subsequently 
perished.  Bodies,  which  I  suppose  are  of  a  similar  nature> 
as  is  well  known,  are  occasionally  met  with  in  species  of 
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Spirogyta^  and  which,  as  here,  not  being  the  result  of  con* 
Jugation,  are  formed  by  either  a  portion  or  the  whole  of  the 
green  contents  of  a  single  joint  being  absorbed  in  their  pro- 
duction, and  are  spherical  and  spinous.  My  fiiend,  Mr. 
Edward  Growe,  lately  showed  me  specimens  of  Zygnema,  in 
which  the  entire  cell-contents  of  many  joints  of  the  fila- 
ments had  become  consolidated  into  a  globose  or  somewhat 
pear-shaped  and  smooth  spore-like  body,  which,  by  expansion 
in  one  direction  towards  one  side,  eventually  burst  through 
the  boundary- wall,  emerging  into  the  surrounding  water  by 
the  rupture  thus  effected.  Mr.  Crowe  informs  me  that  he 
was  not  able  to  trace  their  ultimate  destiny,  as  they  indeed 
perished  before  undergoing  any  further  derelopment.  It  is 
probable  that  these  bodies,  both  in  the  Desmidians  to  which 
I  have  above  alluded,  as  well  as  the  similar  productions  in 
the  above-mentioned  Zygnemacse,  in  each  case  formed  with- 
out conjugation,  are  Ctonidia,  by  which  the  organisms  may 
be  severally  propagated. — ^It  may  not  be  out  of  place  to  men- 
tion here  that  I  havB  several  times  noticed  in  Closterium 
lunula  the  entire  cell-contents  transformed  into  a  dense  longi- 
tudinal series  of  flask-shaped  bodies,  with  their  narrow  necks 
rejecting  to  the  outer  wtJl,  precisely  similar  to  those  figured 
y  Carter  ('  Annals  of  Natural  History,'  2d  series,  vol. 
xvii,  p.  114,  pi.  ix,  fig.  9)>  as  occurring  in  Spirogyra,  also 
by  Henfrey  ('  Quart.  Joum.  Mic.  Sd./  vol.  vii,  p.  27, 
pi.  iii,  f^.  12),  as  occxirring  in  his  Chlarosphara  Oliveri, 
equivalent,  I  think,  to  Eremosphara  viridis  {de  Bary) ;  and 
I  imagine  also  the  same  as  the  unicellular  alga  mentioned  by 
Hofmeister  in  his  paper  *  On  the  Reproduction  of  the  Des- 
piidiae  and  Diatomeee,'  translated  in  ^  Annals  of  Natural 
History'  (vol.  i,  3d  series,  p.  1,  January,  1858).  In  my 
specimens  of  Closterium  lunula  alluded  to,  the  longitudinal 
mass  of  these  flask-shaped  bodies  more  than  once  has  sug- 
gested to  me  the  hanks  of  onions  as  seen  hanging  up  in  the 
market.  I  have  never  seen  them,  however,  to  produce  what 
Professor  Henfrey  considered  the  spermatozoids  in  his 
Chlorosphsera,  which  plant,  as  I  have  before  elsewhere  stated 
('  Natural  History  Review,'  vol.  v,  p.  268),  though  then 
without  knowing  that  De  Bary  and  Henfrey  had  named  it,  is 
of  common  occurrence  in  our  district. — Another  curious 
growth  in  the  interior  of  Closterium  lumda  I  would  just 
notice.  I  refer  to  the  production,  within  the  otherwise  empty 
frond,  of  a  slender  jointed  filament,  contorted  and  twisted  in 
every  direction,  and  occasionally  inosculating;  the  joints 
>rithout  any  apparent  contents,  save  a  very  few  green  grannies, 
scattered  at  considerable  intervals.    This  1  should  imagine  a 
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parasitic  growth,  possibly  at  the  expense  of  the  original  cell- 
contents,  though  it  is  questionable  how  the  germ  could  find 
an  entrance  into  the  apparently  uninjured  cell.  Such  I  also 
thought  the  flajsk-shaped  bodies  above-mentioned,  until  I 
met  with  Professor  Henfrey's  remarks  on  the  phenomenon 
in  Chlorosphsera,  nor  does  it  quite  appear  that  his  conjecture 
is  altogether  proven. 

Before  attempting,  in  a  measure,  to  account  for  the  above 
described  curious  external  aberrations  from  the  normal  form, 
it  will,  I  think,  be  well  briefly  to  draw  attention  to  the  mode 
of  division  in  this  family  of  Desmidiaceae.  So  far  as  I  can 
make  out,  there  can  be  little  doubt  that  in  these  plants  the 
first  step  in  the  process  of  division  is  the  formation  of  a  sep- 
tum at  the  central  space  or  isthmus,  whereupon  the  segments 
become  gradually  removed  more  distant  from  each  other  by 
the  growth  of  a  new  cell- wall  being  interposed  between  them, 
eventually  forming  two  new  segments.  At  first  the  new 
growth  is  simple  in  outline,  and  pale  in  colour,  but  afterwards 
assumes  the  characteristic,  more  or  less  complex  form  and 
degree  of  tint  of  the  species,  and  becomes  filled  with  endo- 
chrome,  exactly  similar  to  the  older  segments ;  in  the  free 
species  separation  taking  place,  each  older  segment  bearing 
with  it  a  new  one,  to  replace  that  from  which  it  has  been 
separated  by  the  above-mentioned  process  of  growth.  Ac- 
cording to  Hofineister  {loc.  ci/.),  '^the  new  halves  are  at  first 
lined  only  by  the  protruded  portions  of  the  pellicle  of  the  con* 
tents  belonging  to  the  older  half  cells,^'  and  "  it  is  the  margin 
of  the  half  shells  which  constitute  the  rings  evident  in  many 
species,  e.g.  Closterium,  Docidium,^'  &c.  I  believe  that  the 
portion  of  each  new  segment  first  formed  to  be  the  end-lobe, 
beneath  which,  at  each  side,  are  then  gradually  evolved  the 
lateral  lobes.  Nor  can  it  be  that  certain  specimens  in 
Micrasterias  and  Euastrum,  occasionally  met  with,  are  more 
than  an  apparent  exception  to  this,  in  which  the  end-lobe  is 
not  only  seemingly  absent,  but  in  which,  in  its  place,  a  more 
or  less  deep  sinus  exists.  For  I  should  think  the  phenomenon 
referred  to  is  due  to  the  arrest  of  growth  of  the  end-lobe,  and 
which,  not  keeping  pace  with  the  expansion  of  the  lateral 
lobes,  is  left  behind,  thus  producing  the  sinus. 

I  would  here  like  to  remark,  parenthetically,  that  I  do  not 
find  that  Hofineister,  in  his  paper  alluded  to,  makes  any  refe^ 
rence  to  the  circumstance  of  there  being,  occasionally  at  least, 
cast  off,  immediately  after  division,  from  each  of  the  new 
segments  a  loose  transparent  coat,  sometimes  looking  almost 
like  two  empty  segments,  with  thefr  ends  towards  each  other, 
or  back  to  back.     What  I  refer  to  is  well  shown  by  Mrs* 
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Herbert  Thomas  (foe.  cit.,  plate  v,  figs.  13  and  21)  in  the 
object  of  her  study,  Cosmarium  marffarittferum  and  C 
ThwaitesiL  I  have  seen  similar  in  other  species^  especially 
smooth  ones,  such  as  Cosmarium  Ralfsii,  Cosmariumundulatum^ 
&c.  It  does  not  appear  to  me  evident  what  this  pellicle-like 
production  may  be.  It  seems  to  me  to  he  possibly  only,  as  it 
were,  the  matrix  of  gelatine  formed  during  the  act  of  division 
and  fresh  growth,  which  may  have  become  denser  and  firmer, 
and  from  which  the  fronds  then  emerging  and  leaving  it 
behind,  gives  rise  to  a  membranous  appearance  with  the 
doubly  cup-shaped  outline ;  or  it  may  possibly  be  a  secretion 
deposited  superficially  during  growth,  even  more  comparable 
than  the  usual  gelatinous  investment  to  what  in  the  higher- 
plants  is  called  "  cuticle,^^  and  which  in  them  is  occasionally 
Jep-rable  by  peculiar  treatment.  In  the  growing  Desmidian^ 
referred  to,  however,  this  investing  pellicle-like  production 
does  not  extend  beyond  the  new  segments,  ceasing  at  the 
sutures.  It  is  sometimes  particularly  remarkable  in  Docidium 
(in  D.  clavatum  I  have  noticed  it),  because  it  forms  two 
lengthened  tubes  (each,  indeed,  as  long  as  one  of  the  new. 
segments,  and  closely  applied  thereto),  in  apposition  at  the 
elosed  ends  and  open  at  the  opposite,  from  out  of  which  the 
fit)nds  are  to  emerge,  and  indistinguishable  till  the  process  has 
commenced.  This  may  be  witnessed  under  the  microscope 
during  its  accomplishment,  when  it  is  seen  that  near  the  open 
ends  the  cast-oflF  tube  is  of  a  slightly  undulated  outline;  being, 
in  fact,  a  cast  from  the  new  segments.  In  this  species  the 
segments  appear  to  me  to  possess  one  or  two  slight  basal 
inflations,  though  described  as  with  only  one  in  ^British 
Desmidiese.'  I  believe  it,  however,  to  be  quite  distinct  from 
D.  Ehrenbergii,  Whether  a  hyaline  pellicle-like  investment, 
sometimes  met  with,  entirely  surrounding  certain  single  indi- 
viduals, and  apparently  like  a  loose  tunic,  is  anything  analo- 
gous to  the  above-mentioned  production,  I  cannot  pretend  to 
say;  but  I  have  occasionally  seen  such  in  some  species, — ^for 
example,  Euastrum  didelta.  This  involving  cyst  does  not 
foUow  the  boundary  of  the  form,  but  is  of  a  rounded  or  oval 
outline,  and  generally,  when  I  have  noticed  it,  the  contained 
frond  seemed  to  have  lost  vitality,  the  endochrome  being 
brownish.  What  I  allude  to  is  not  to  be  mistaken  for  the 
gelatinous  investment  surrounding  the  frond  in  so  many  Des- 
midian  species,  being  altogether  different  from  anything  of 
the  sort  seen  in  fresh  specimens.  Possibly,  like  the  former, 
it  may  be  due  to  its  consolidation — here  producing,  by  a  pro- 
cess of  superficial  condensation,  as  it  were,  a  kind  of  skin, 
from  beneath  which  the  intervening  gelatinous  substance  has 
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been  absorbed.  I  hazard  such  a  conjecture  the  more^  because 
something  very  like  this  seems  actually  to  occur  in  some 
species  of  Gloeocapsa,  or  allied  forms^  in  which  the  concentric 
gelatinous  layers  seem  to  harden  into  so  many  frangible 
inyestments. 

In  the  foregoing  very  brief  account  of  the  mode  of  cell- 
division  which  occurs  in  this  fSunily^  it  will  be  noticed  that  I 
look  upon  the  formation  of  a  septum  at  the  isthmus  as  the 
preliminary  or  initial  step  in  the  process.  Now  it  appears  to 
me  that  the  accompanying  figures  represent  individuals, 
which^  having  taken  on  them  the  vegetative  growth^  or  effort 
to  repeat  themselves  by  transverse  division,  through  some 
inexplicable  cause  have  omitted  the  formation  of  a  septum.  This 
not  having  taken  place  simultaneously  with  the  vegetative 
activity  being  aroused,  which,  being  in  full  energy,  the  frond 
in  each  case  proceeded  to  the  development  of  new  growth, 
which,  according  to  the  law  which  prevails  in  this  family,  took 
place,  as  usual,  between  the  older  segments.  In  consequence, 
therefore,  the  resulting  formation  consisted  of  but  one  cavity, 
and  &esh  endochrome  being  added,  they  each  became  entirely 
filled.  Nor  do  I  think  some  instances  lately  under  obser- 
vation, and  to  which  I  will  just  allude,  are  a  contradiction  to 
this.  Specimens  of  Penium  cylindrus,  to  all  appearance  per^ 
fectly  healthy,  and  manifestly  undergoing  growth,  lately 
occurred  to  me ;  of  these,  a  few  individuals  presented  them- 
selves, in  which  various  stages  of  the  new  growth,  produced 
in  the  usual  manner  in  this  species  on  a  line  with  the  older 
segments,  had  been  accomplished,  in  some  cases  the  fronds 
having  attained  to  double  the  ordinary  length — ^but  in  none 
of  the  instances  referred  to  was  any  appearance  of  a  septum 
evident.  That  the  fronds  had  added  to  their  length  by  recent 
new  growth  was  proved  by  its  usual  colourless  cell-wall,  as 
compared  with  the  red-tinted  older  segments.  That  there 
was  no  septum  was  proved  by  the  granular  particles  partaking 
of  a  circidatory  motion  at  and  past  the  central  point;  and 
indeed,  when  present,  it  is  readily  seen  as  a  transverse  line. 
No  farther  alteration  took  place  in  these  specimens  kept  for 
some  time  on  a  slide.  Notwithstanding  their  not  very 
unusual  appearance,  for  the  absence  of  the  central  septum  was 
not  very  striking,  and  might  not  be  noticed  at  first  sight, 
unless  closely  looked  into,  as  well  as  there  being  no  external 
aberration  in  form,  it  appears  to  me  that  the  specimens  of 
Penium  cylindrus  aUuded  to  were  so  many  illustrations  of  the 
same  abnormal  mode  of  growth,  extreme  cases  of  which  I 
have  tried  to  depict  in  the  drawings.  For  I  cannot  easily 
understand,  without  the  original  separation  of  the  primordial 
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utricle  witli  the  contents,  and  tbe  formation  round  it  at  the 
ends  of  new  cell*wall,  how  an  articulation  could  exist  to  allow 
of  the  ultimate  separation  into  two  fronds  of  the  old  segments 
with  the  portion  that  should  appertain  to  each  of  the  newly- 
grown  structure. 

What  causes  the  change  in  the  direction  of  the  axis  of 
growth  in  the  specimens  represented  hy  some  of  the  figures, 
does  not  appear  to  me  so  readily  to  be  accounted  for.  In 
each  case  I  should  suppose  the  plant  would  cease  to  grow, 
and  the  abnormal  individual  perish,  unless,  indeed,  each  or 
any  might  be  supposed  to  possess  the  power  of  afterwards 
forming  a  septum  at  the  suture  connecting  the  newly-grown 
portion  with  the  older  segments,  a  second  new  growth 
becoming  then  interposed,  and  the  central  misshapen  structure 
thus  becoming  eliminated. 


On  some  of  the  Rarer  or  Undescribed  Species  of  Diato- 
MACEiB.    Fart  II.     By  T.  Brightwell,  F.L.S. 

16.  Actinocyclus  areolatus.^Yslve  with  a  single  spine  or 
projection  on  the  upper  margin  of  each  area  of  the  disc. 
Varies  in  size  from  028  to  -043.  (Plate  V,  fig.  la,  lb,) 
The  latter  an  assumed  diagram  of  a  front  view. 

Omphalopelta  areolata,  Ehr. — In  shell  cleanings  and  guano 
not  unfrequent. 

Closely  allied  to  A.  unduhttus. — Mr.  T.  West  says  the 
spines  or  projections  are  often  seen  on  alternate  areas  of  the 
disc  only. 

17.  Actinocyclus  trilmgulatus, — Valves  very  convex,  divided 
into  six  segments,  alternately  elevated  and  depressed.  The 
elevated  segments  gradually  rise  from  the  circumference  to 
near  the  centre,  where  they  are  rounded  oflP;  each  alternate 
segment  has  a  sub-marginal  row  of  dots,  or  tnpcated  pro- 
cesses.    Surface  delicately  punctato-striate,  '03d  to  *073. 

(PL  V,  fig.  2;  2a,  front  view;  2b,  front  view,  in  self- 
division.)  Of  this  lai^e  and  beautifrd  species  a  few  specimens 
have  been  found  in  shell  cleanings^  West  Indies. 

r  18.  Actinocyclus   spinosus,  n.  sp. — Convex,  valves  of   six 
segments,  alternately  slightly  elevated  and  depressed;  a  few 
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dpines  are  occasionally  detected  in  the  margin ;  each  segment 
with  one  or  two  elevated  processes ;  umbilicate,  with  the  sur- 
faces of  the  valve,  except  the  umbDicus,  punctate.  Diameter 
'064  to  '077.     Shell  cleanings. 

19.  Actinophania  splendens,  Shadbolt. — ^Valve  with  two 
plates^  one  with  very  fine  oblique  markings,  the  other  with 
much  coarser  markings,  arranged  in  a  somewhat  pinnate 
manner.     (PI.  VI,  fig.  15.) 

A  common  species,  varying  greatly  in  size  and  number  of 
segments.  Brick  fields,  Caermarthen,  Mr.  Okeden.  Very 
fine. 

Syn. — Actinocyclus  octodenariu8,Kndi  numerous  other  species 
of  Ehrenberg  i-^Actinocyclus  dttodenarius,  sedenarius,  octode^ 
naritis.  Actinocyclus  sedenarius,  Roper  (^  Micr.  Joum.,'  vol.  ii, 
pi.  VI,  fig.  2). — Mr.  Roper's  figure  is  unsatisfactory,  giving 
only  the  fine  markings.  (Smith,  ^  Syn.  Brit.  Diat.,'  vol.  ii. 
Appendix,  p.  86.)  Professor  Smith  has  published,  with 
doubts  as  to  their  distinctness,  the  three  species  named 
above,  which  are  certainly  only  varieties.  It  is  unfortunate 
that  he  should  have  transferred  these  names  from  the  genus 
Actinoptychus,  in  which  they  were  placed  by  Ehr.,  to  that  of 
Actinocyclus,  creating  thus  the  greatest  confusion.  Ehren- 
berg's  Actinoptychus  duodenarius,  sedenarius,  bioctodenarius, 
we  believe  to  be  totally  different  from  the  form  in  question. 

.  20.  Actinoptychus  interpumctaius,  n.  sp. — Valves  with  an  in- 
definite number  of  double  rays,  running  from  the  centre  to 
near  the  circumference,  the  rays  composed  of  short  broken 
lines,  the  interstices  between  the  pairs  of  rays  filled  up  with 
minute  puncta,  or  dots.     (PI.  VI,  fig.  17.) 

Hab,  West  Indies ;  Monterey ;  New  Zealand. 

Not  an  uncommon  marine  species,  from  various  localities, 
and  allied  to  Eupodiscus  Ralfsii  and  Eup.  sparsus. 

The  true  species  of  this  and  the  preceding  genus  we 
believe  to  be  few,  while  Ehrenberg,  falling  into  the  extra- 
ordinary error  of  viewing  every  variety  in  the  number  of 
rays  or  septa  as  a  species,  has  made  a  fresh  nomenclature 
and  a  new  description  of  nearly  all  the  species  necessary. 

21.  Asterolampra  Marylandica. — A  variety  with  six  seg- 
ments, the  normal  number  being  eight.     (PL  V,  fig.  3.) 

22.  Aulacodiscus  sculptus  {Eupodiscus  sculptus),  Smith. — 
(PL  V,  fig.  6,.  a  front  view.) 

Not  often  seen ;  and  not  before  figured  in  this  aspect,  to 
our  knowledge. 
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23.  Aulacodiscus  radiatus,  Bailey.  —  This  is  the  true 
Eupodiscus  radiatvLS  of  the  late  Professor  Bailey^  as  aseer^ 
tained  by  authentic  specimens.  (See  Mr.  Roper's  remarks  in 
'  Micro.  Journ./  vol.  xix,  pp.  19  and  262.)  (PI.  V,  fig.  10a, 
side  view ;  b,  diagram  of  front  view.) 

24.  Aulacodiscus  kevis. — A  variety  with  eight,  instead  of  four 
processes.  Allied  to  Scaber,  but  £ffers  in  the  surface,  being 
perfectly  smooth.     (PI.  VI,  fig.  13.) 

25.  Hyalodiscus  cervitms,  n.  sp. — Valve,  with  exceedingly 
minute  puncta,  or  dots,  scatter^  over  the  whole  surface; 
centre,  convex;  valves,  fawn  coloured.  Diameter,  '054  to 
•085.  (PI.  V,  fig.  9.)  Arctic  regions.  Dr.  Sutherland. 
Shell  cleanings,  West  Indies.     Not  uncommon. 

The  peculiar  Unes  mentioned  by  Bailey  in  his  description 
of  H.  subtilis,  as  characteristic  of  that  species,  cannot  be 
detected  in  this,  which,  in  other  respects,  agrees  with  it.  Mr. 
T.  West  says,  with  the  greatest  care  and  best  sight,  he  cannot 
detect  these  Hues. 

26.  Oraspedodiscus  pyxidicula,  Ehr. — Diameter  of  the 
valve,  •01'9;  of  the  inner  punctate  portion,  '021.  (PL  V, 
fig.  4.)     Guano,  South  America. 

We  take  this  to  be  the  species  referred  to.  The  central 
third  part  of  the  valve  is  slightly  punctate,  the  pimcta 
diminishing  till  they  almost  disappear  in  the  centre.  The 
residue  of  the  valve  with  regular  hexagonal  reticulations. 

27.  Oraspedodiscus  marginattis,  n.  sp. — ^Valve,  with  a  broad 
impunctate  margin,  having  about  twenty  rays,  terminating 
outwardly  in  small  semicircles;  residue  of  the  valve 
minutely  punctate.  Diameter,  -037.  (PI.  V,  fig.  7.)  Bar- 
badoes  earth. 

28.  Oraspedodiscus  semiplarms,  n.  sp. — Margin  very  broad, 
with  faint  radii  and  puncta.  One-half  of  central  part  of  the 
valve  smooth,  the  remainder  with  four  or  five  radii.  Dia- 
meter, 024  to  035.     (PI.  VI,  fig.  12.)     Barbadoes  earth. 

The  margin  is  sometimes  found  impunctate. 

29.  Oraspedodiscus  coronatus,  n.  sp. — Centre  of  the  valve  a 
small  circle,  enclosed  by  a  rim  of  large  square  puncta,  and 
having  within  smaller  puncta,  diminishing  in  size  towards  the 
central  point.  Outer  portion  of  the  valve  minutely  punctate. 
Diameter,  022  to  068.     (PI.  V,  fig.  6.)     Barbadoes  earth. 
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This  very  beautiful  apecies  has  occurred  occasionftlly,  but 
only  in  a  broken  state. 

30.  CycloteUa  styhrum,  n.  sp. — Yalve  with  the  central  circle 
punctate^  and  with  styliform  rays  diverging  from  it,  each 
ending  near  the  margin  in  a  large  circular  head.  Diameter, 
'019  to  0*3,  the  former  the  common  size.  (PL  YI,  fig.  16a, 
side  view;  b,  front  view.)  River  Bohelle,  Sierra  Leone. 
Common. 

31.  CycloteUa  radiata,  n.  sp. — ^Valve,  end  view,  with  simple, 
strongly-marked  radii,  about  14  in  *001.  Front  view,  with 
the  endi  of  the  radii  appearing  as  puncta.  Diameter,  -018 
to  028.  (PL  VI,  fig.  11a,  end  view ;  b,  front  view.)  Shell 
cleanings,  West  Indies. 

As  many  as  ten  frnstules  have  been  found  in  union,  leaving 
it  doubtful  whether  this  may  not  belong  to  the  next  genus. 

32.  Orthosira  oceanica  {Endictya  oceanica),  Ehr. — Dia- 
meter, 027  to  -035.  (PL  VI,  fig.  16a,  end  view ;  A,  firont 
view.)  Common  in  various  gatherings,  but  not  yet  recog- 
nised as  British,  unless  the  valve  figured  by  Dr.  Gregory 
(Clyde  Diat.,  pL  ii,  fig.  47)  be  this  form,  which  appears  pro- 
bable. A  large  and  coarse  species :  it  is  seldom  that  more 
than  two  or  three  valves  are  found  united,  and  these  are  not 
of  the  same  frustules,  so  that  the  union  by  the  connecting 
membrane  would  seem  to  be  the  strongest. 

33.  Stephanogonia  polygona,  Ehr. — ^Valve,  with  central 
portion  impunctate  and  much  elevated,  united  to  the  margin 
by  an  indefinite  number  of  rays,  the  spaces  between  which 
are  sometimes  found  to  be  very  faintly  punctate.  Diameter, 
•015  to  -025.     (PL  V,  fig.  8a,  side  view ;  b,  front  view.) 

Kichmond  Earth,  Virginia,  N.  A.     Common. 
From  the  peculiar  form  of  this  interesting  species,  it 
happens  that  it  is  seldom  seen  in  any  but  an  oblique  position. 
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The  Mtcbtozoa. — A  contrition  towards  the  knowledge  of 
the  lowest  Animals.    By  Dr.  Anton  De  Babt. 

Dr.  De  Baby^s  object  in  the  above  paper^  is  to  prove  that 
ihe  tribe  of  organisms^  heretofore  brought  together  under  the 
general  name  of  Myxogastric  fiingi,  are  not  fiingi ;  that  they 
are,  in  fact^  not  vegetables,  but  animals.  The  author  does  not 
undertake,  at  present,  to  fix  exactly  their  systematic  position, 
but  he  assigns  them  a  place  provisionally,  between  |the  Bhizo- 
pods  and  the  Gregarinse.  Should  his  views  be  ultimately  esta- 
blished, the  Zoologists  will  (as  M.  Tulasne  has  remarked), 
thereby  receive  compensation  in  respect  of  the  Corallines, 
which  the  botanists  have  appropriated ;  but  we  cannot  help 
thinking,  that  a  great  deal  more  evidence  will  be  requirec^ 
and  much  more  discussion  will  have  to  be  gone  through^ 
before  botanists  will  be  content  to  assent  to  the  Iransfer  of 
the  Myxogastric  fungi  to  the  animal  kingdom. 

Dr.  De  Bary's  paper  is  of  great  length,  and  we  may  add,  of 
great  interest,  but  want  of  space  forbids  us  from  attempting 
anything  like  a  complete  analysis  of  it.  At  the  same  time, 
so  faor  as  regards  the  arguments  in  fetvonr  of  the  animal 
nature  of  the  creatures  in  question,  it  wiU  be  quite  possible, 
in  a  short  space,  to  give  a  summary  of  the  author's  contention. 
To  those  readers  of  the  'Microscopical  Journal'  who  are 
altogether  unacquainted  with  the  Myxogasteres,  we  should 
strongly  recommend  a  careful  perusal  of  the  entire  paper, 
premising  that  such  perusal  would  be  much  facilitated  by  a 
previous  reference  to  Mr.  Berkeley's  excellent  remarks  upon 
the  subject  in  his  introduction  to  Cryptogamic  Botany. 

Dr.  De  Barv  divides  his  paper  into  six  chapters,  or  parts. 
The  first  of  these  contains  some  general  remarks  upon  the 
structure  of  the  tissue,  and  on  the  fructification  in  fungi; 
and  the  second,  an  account  of  the  peculiar  characteristics  of 
a  certain  number  of  the  more  important  genera  into  which 
the  Myxogasteres  have  been  divided,  such  genera  having  been 
founded  principally  upon  the  structure  of  the  ripe  spore-cases. 
In  spealung  of  the  elaters  or  qnral  threads  in  the  genus 
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Trickia,  the  author  observes^  that  the  only  correct  acconnt  of 
their  structure  is  that  given  in  this  Journal  in  October^  1854^ 
and  April,  1857. 

In  the  third  part,  an  account  is  given  of  the  formation  and 
development  of  jEthaltum  septicum,  and  one  of  the  principal 
arguments  in  favour  of  the  animal  nature  of  the  Myxogasteres 
is  grounded  upon  the  supposed  fact  that  the  creeping  threads 
of  mucilaginous  matter,  by  the  confluence  of  which  the  fruc- 
tifying mass  of  ^thalium  is  formed,  consist  of  sarcode.  The 
Author  says — "  The  main  substance  of  the  threads  is  formed 
'^of  that  structureless,  colourless,  transparent,  half-fluid 
'*  matter,  called  by  Dujardin,  sarcode,  and  by  Ecken,  shapeless 
'*  contractile  matter. 

''The  principal  peculiarity  of  sarcode,  viz.,  its  high  degree 
of  independent  contractility,  is  very  remarkable  in  the  sub- 
stance of  these  threads.  It  exhibits  continual  changes  of 
form  and  fluctuating  motions,  such  as  are  known  to  occur 
in  the  bodies  of  the  Rhizopoda. 

Its  chemical  nature  also  agrees  essentially  with  the  sar- 
code of  the  lower  animals.  The  rose-red  colour  produced 
by  sugar  and  sulphuric  acid,  and  by  Millon^s  test,  and 
the  brown  colour  produced  by  iodine,  testify  to  its  nitro- 
genous nature.  It  contracts  and  hardens  in  alcohol  and  in 
nitric  aq^d,  and  becomes  pale  and  transparent  in  acetic  acid, 
without  however  becoming  dissolved.  On  the  other  hand, 
it  dissolves  in  liquor  ammonise,  in  solution  of  caustic  potass, 
even  when  very  weak,  and  in  solution  of  carbonate  of 
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The  spore-cases  of  all  Mycetozoa  are  stated  to  be  formed 
of  sarcode  threads,  essentially  like  those  of  jEthalium.  Dr. 
de  Bary  has  noticed  in  ^thalium  septicum,  as  well  as  in 
IHdymium  serpula,  and  in  a  species  of  Physarum  that  when 
the  moisture  is  allowed  to  evaporate  very  slowly,  and  espe- 
cially at  a  low  temperature,  the  threads  break  up,  by  con- 
traction, into  irregularly  shaped  bodies,  which,  as  the 
desiccation  continues,  assume  a  waxy  or  homy  consistence. 
The  whole  substance  of  each  of  these  bodies  again  suddenly 
breaks  up  into  numberless  globular  or  oval  cells,  sur- 
rounded by  a  double-outlined  membrane,  which  exhibits, 
under  iodine  and  sulphuric  acid,  or  under  Schulze's  solution, 
active  and  intense  cellulose  reaction.  All  these  cells  in  a 
mass  are  imbedded  in  a  homogeneous  hyaline  substance  not 
exhibiting  cellulose  reaction.  This  substance  is  more 
strongly  developed  at  the  outer  surface  of  the  mass  of  cells. 
It  softens  in  water,  so  that  the  cells  can  be  separated  by 
pressure,  and  then  surrounded  by  a  thin  layer  of  the  inter- 


J)E    DABT^   ON   THE   MYCETOZOAx  99 

cellular  substance.  These  waxy  bodies  change  back  again  into 
the  ordinary  sarcode  threads  under  heat  and  moisture^  and 
Dr.  De  Bary  considers  that,  by  passing  into  this  waxy  cel- 
lular state,  the  sarcode  threads  are  enabled  to  retain  their 
vitality  during  dry  hot  weather,  and  through  the  winter. 

In  speaking  of  the  ordinary  spore-formation,  the  author 
states  that  the  formation  of  spores  in  the  Mycetozoa  always 
takes  place  by  division  of  the  plasma  around  previously- 
formed  nuclei,  and  never  directly  from  the  threads  of  the 
capillitium.  He  alleges  that  Berkeley's  observations  on 
Enerthenema  are  incorrect,  and  doubts  also  the  accuracy  of 
the  latter's  account  of  the  structure  inBadhamia ;  admitting, 
however,  that  he  (Dr.  De  Bary)  is  not  acquainted  with  the 
latter  genus. 

The  history  which  is  given  of  the  germination  of  the 
spores  of  the  Myxomycetes  is  of  considerable  interest,  and 
has  been  confirmed  to  some  extent  by  the  observations 
of  Hoffmann  in  the  ^Botanische  Zeitung,'  for  June  \7j 
1859.  When  placed  in  water,  and  protected  from  evapora- 
tion, the  membrane  of  the  spore  opens,  and  its  contents 
escape  in  the  form  of  a  cell,  clothed  only  by  a  very  thin  pri-' 
mordial  utricle,  thus  resembling  the  reproductive  cells  of 
many  algse.  These  escaped  ceUs  undergo  changes  of  form, 
eventually  exhibiting  one  or  two  cilia,  and  two  or  three 
vacuoles,  of  which  one  at  least  always  pulsates.  They  have 
iJso  a  motion  of  progression  and  rotation,  as  in  the  case  of 
ordinary  zoospores. 

.  After  a  few  days,  bodies  appear,  differing  from  the  zoospores 
in  their  lai^er  size,  the  greater  number  and  irregular  dispo- 
sition of  the  vacuoles,  the  want  of  cilia,  and  of  osollating  and 
rotating  movements,  and  by  the  protrusion  of  parts  of  the 
body,  precisely  as  in  the  Amaebse ;  like  which  they  have  also 
a  creeping  motion,  and  are  perpetually  changing  their  form^ 
The  author  states  that  these  singular  bodies  are  not  inde- 
pendent productions,  but  that  they  are  produced  from  the 
jsoospores,  and  that  by  the  further  development  of  them, 
the  spore-cases  are  eventually  formed.     He  says — 

"  If,  therefore,  on  the  one  hand,  the  development  of  Amaba 
from  the  products  of  the  germination  of  the  spores,  and,  on 
the  other,  the  production  of  the  sporangia  from  the  sarcode- 
threads,  which,  as  regards  structure  4md  movements,  might 
be  described  as  colossal  filamentary  Atfuebie,  be  established, 
it  is  an  obvious  conclusion  that  the  latter  arise  from  the 
farther  development  of  these  Anueba,  And  this  has  been 
confirmed  by  direct  observation  in  JEthalium  septicum, 
Lycoffoiaj  and  Stemonitis  obtusata  • Direct  develop- 
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-ment  of  the  finactifying  threads  firom  the  AmKbtd,  produced 
by  the  growth  of  the  zoospores^  appears  to  me  beyond  a 
doubt.  And,  in  accordance  with  this  assumption,  is  the  fact 
of  the  frequent  occurrence  of  common  Amaebse  {radiosUy  verru* 
cosa,  Ehr.)  in  tan,  rotten  wood,  &c.,  the  habitats  of  the  Myce* 
tozoa.  It  remains  doubtful,  howerer,  whether  the  sarcode- 
threads,  which  directly  form  the  spore-cases,  are  the  product 
of  a  single  Am»ba,  or  arise  from  the  confluence  of  several/' 

Dr.  De  Bary  lays  some  stress  upon  the  fact  that  the  Myce- 
toEoa,  when  in  the  amseboid  condition,  exhibit  in  the  sub« 
stance  of  their  bodies  (like  the  aquatic  AnuBbai)  solid  matter 
taken  in  from  without,  such  as  cells  of  algae,  spores  of  fungi, 
&c.  He  says  that  if  these  ''  ingesta  **  can  be  considered  to 
he  food,  the  fact  would  establish  the  animal  nature  of  the 
Mycetozoa,  because,  if  an  onanism  eats,  it  'must  be  an 
animal.  He  admits,  however,  that  there  is  no  proof  that 
the  ingeMta  are  food,  and  that  there  is  nothing  to  show  that 
they  may  not  find  their  way  accidentally  into  the  bodies  of 
Anueba,  as  Dujardin  has  suggested.  Considering,  however, 
that  the  movements  of  the  AmmbtB  resemble  those  of  Actu 
nophrys,  and  that  the  movements  of  Actinopkrya  are  cer- 
tainly made  in  quest  of  food,  the  author  considers  it  pro- 
bable that  the  aquatic  AauBb<e  and  the  anueboid  Mycetozoa 
do  really  eat.  , 

After  noticing  the  affinity  of  the  Mycetozoa  with  the  Si- 
phones  and  Saprolegnieae,  especially  with  Pfthivm  amongst 
the  latter.  Dr.  De  Baiy  says — 

^^  But,  notwithstanding  all  these  analogies,  and  even  as- 
suming that  the  vegetable  protoplasm  in  its  compositioii 
and  movements  is  closely  allied  to  sarcode;  assuming  also, 
that  many  plants,  whilst  in  the  condition  of  zoospores, 
have  the  capacity  of  spontaneous  locomotion,  and  are  also 
contractile ;  assuming  also,  that  the  dijBfere&ce  iu  the  move- 
ments of  the  Mycetozoa  and  of  divers  plants  is  only  quanti- 
tative; nevertheless,  free  motion  exists  in,  the  Mycetozoa 
with  an  intensitir  and  duration  unequalled  in  any  plant  ...» 
....  We  should  be  content  to  leave  the  Mycetozoa  in  the 
vegetable  kingdom  if  nothing  analogous  to  them  could  be 
found  amongst  animals.  But,  inasmuch  as  their  structure, 
their  mode  of  life,  their  motion  from  the  time  of  the  appear- 
ance of  the  zoospores  aecord  most  fully  with  those  of  certain 
animals ;  inasmuch  also  as  the  perfect  sarcode-threads  hardly 
differ,  except  in  size,  from  the  sarcode-threads  of  the  Rhizo- 
poda,  the  result  is  that  the  ^  Myxomyceies'  must  take 
their  place  as  '  Mycetozoa  *  in  the  animal  kingdom.^^ 

In  the  above  remarks,  we  have  given  what  we  believe  to  be 
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a  full  and  fair  account  of  Dr.  De  Bary^s  argument  in  support 
of  his  proposition.  We  have  not  time  or  space  to  dweU  at 
any  length  upon  the  weak  parts  of  his  case.  One  or  two 
points,  however,  may  be  mentioned.  The  fact  of  the  formative 
threads  containing  sarcode  would  not  go  far  to  prove  their 
animal  nature.  Sarcode  and  vegetable  protoplasm  are  admitted 
to  be  nearly  allied ;  and  the  author  himself  brings  forward  the 
fact  of  our  imperfect  knowledge  of  the  chemical  nature  of 
sarcode,  by  way  of  explanation  of  an  unexpected  chemical 
reaction  which  he  found  in  the  sarcode-threads.  (See  p.  125.) 
We  would  further  observe  that  his  views  of  spore-formation 
in  the  Myxomycetes  generally,  are  in  direct  opposition  to  those 
of  Berkeley,  Corda,  and  Tulasne. 

The  careful  conclusions  of  so  eminent  an  observer  as  Mr. 
Berkeley  cannot  be  set  aside  by  a  mere  allegation  of  their 
inaccuracy,  as  has  been  done  by  Dr.  De  Bary  in  the  instance 
of  Enerthenema.  In  Badhamia,  again,  in  which  Dr.  De  Bary 
throws  doubts  upon  Mr.  Berkeley's  opinions,  we  can  state 
from  our  own  observation,  that  the  spores  are  certainly  not 
formed  in  the  manner  described  by  the  author  as  occurring 
in  the  other  Myxogastric  genera ;  and  Mr.  Berkeley's  obser- 
vations, if  correct  (which  we  see  no  reason  to  doubt),  would 
almost  suffice  to  upset  Dr.  De  Bary's  theory ;  for  if  it  be  once 
admitted  that  Badhamia  is  truly  fungoid,  no  doubt  could 
exist  as  to  the  nature  of  the  rest  of  the  Myxomycetes.  With 
regard  to  the  development  of  the  amseboid  bodies  out  of  the 
zoospores,  we  may  call  attention  to  a  paper  written  a  few 
years  since  by  Dr.  Hartig  (an  abstract  of  which  was  given  in 
a  former  volume  of  this  journal),  containing  the  result  of  some 
observations  on  the  Phytozoa  of  the  Antheridia  of  Marchantia, 
tending  to  show  that  those  Phytozoa  become  ultimately 
transformed  into  Amsebse.  The  inference  from  the  latter 
observations  would  be  that  Dr.  Hartig's  amaebae  were  vege- 
tables ;  for  if  they  were  really  formed  from  the  substance  of 
the  Phytozoa,  they  must  necessarily  partake  of  the  nature  of 
the  latter.  On  the  other  hand,  Dr.  De  Bary,  assuming  the 
animal  nature  of  Amsebae  generally,  and  finding  Amaebae  pro- 
duced from  the  spores  of  the  Myxogasteres,  draws  the  con- 
elusion  that  the  Myxogasteres  are  animals.  Whatever  may 
be  the  result  of  the  discussion  which  Dr.  De  Bary  has  origi- 
nated, good  service  will  be  done  to  science  if  it  should  lead, 
as  we  hope  it  may  do,  to  a  careful  and  accurate  investigation, 
both  by  botanists  and  zoologists,  of  what  we  think  we  may 
still  call  the  Myxogastric  fungi. 
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NOTES  AND  CORRESPONDENCE. 


On  the  Uniyenal  Screw — The  remarks  of  Mr.  Brooke^  ap- 
pended to  my  paper  on  the  universal  screw,  which  was  pub- 
lished in  a  previous  number  of  the  ^  Journal/  are  so  entirely  at 
variance  with  my  own  experience,  that  I  venture  to  give 
somewhat  of  an  answer  to  each  of  his  paragraphs,  excepting 
the  first,  which  is  merely  introductory. 

In  the  first  place,  then,  no  workman,  be  he  ever  so 
'^  practised,^^  can  cut  up  a  screw-tool  by  hand,  that,  as  an 
exact  counterpart  of  the  "  hob,*'  shall  be  equal  to  one  made 
by  a  screw-cutting  lathe ;  and  there  are  plenty  of  shops  in 
London  and  other  places  where  screw-tools  can  be  properly 
cut  up,  by  comparatively  inexperienced  workmen. 

^^  The  practical  difficulties"  next  mentioned  by  Mr.  Brooke 
are  entirely  illusive.  If  the  method  of  gauging  the  tops  of 
the  threads  were  sufficient,  nothing  would  be  easier  than  to 
make  both  inside  and  outside  screws  fit  easily  and  pleasantly 
in  the  gauges,  and  they  would  screw  together  in  a  similar 
manner;  the  variations  which  really  occur  in  the  screws 
made  by  different  makers,  to  cylindrical  gauges  of  the  same 
«ize,  are  at  the  bottom  and  sides  of  the  threads. 

Mr.  Brooke,  in  the  next  paragraph,  states,  that  "  the 
bottom  of  the  outside  screw  can  be  most  easily  gauged;" 
but  I  am  convinced  that  he  cannot  have  tried  it ;  for  he  goes 
on  to  say,  that  if  screws  '^  enter  easily  and  pleasantly,"  they 
must  "  necessarily"  differ  in  size  some  "  two  or  three  thou- 
sandths of  an  inch,"  whereas  Mr.  VVhitworth  has  shown  that 
a  variation  of  one  ten- thousandth  of  an  inch  is  most  dis- 
tinctly perceptible. 

The  reason  why  the  adjustible  screw-cutting  gauge  pos- 
sesses an  "  immunity  from  the  same  wear  as  that  to  which 
the  screw-tool  is  liable,"  is  because  it  has  so  very  little  to  do. 
The  screw-tool  cuts  up  the  whole  depth  of  the  thread,  the 
cutting-gauge  only  removes  that  which  is  left  by  the  wear  of 
the  screw-tool. 

I  think  many  persons  will  find  it  difficult  to  understand 
Mr.  Brookes's  next  paragraph,  and  the  only  explanation  I 
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can  give  is  this :  The  ^'  gauge-taps''  issued  by  the  Micro* 
Bcopical  Society  are  slightly  taper  and  differing  in  size^  con- 
sequently^ when  they  are  sent  out  to  the  makers^  there  are 
directions  with  them,  as  to  how  far  each  one  is  to  screw  up 
the  nose-piece  of  the  microscope,  and  that  if  the  screw  is  made 
only  '125  in  length,  it  may  prevent  some  of  the  taps  from 
screwing  up  as  far  as  they  should.  On  my  own  part,  I  see 
no  objection  (if  proper  means  be  employed)  to  the  maker 
cutting  the  screw  in  whichever  way  he  pleases.  I  perfectly 
well  remember  pointing  out  to  Mr.  Brooke  the  assistance  it 
would  be  to  the  workman  when  cutting  the  inside  screw 
by  hand,  to  make  it  a  greater  length  than  *125,  but,  if  the 
work  be  done  in  a  machine,  this  difficulty  ceases ;  and  it  is 
important  to  save  the  wear  of  the  screw-tool  as  much  as 
possible. 

And  now,  in  conclusion,  may  I  also  tell  what  I  know  as  to 
how  *'  the  plan  recommended  by  the  Microscopical  Society 
has  been  found  to  work  well  amongst  those  who  have  adopted 
it.'*  Of  the  three  houses  besides  our  own  who  are  using  the 
"  universal  screw,''  one  has  ordered  a  set  of  the  cutting- 
gauges.  Another  iirm  are  making  their  outside  screw  con- 
siderably smaller  than  Whitworth's  gauge,  and  their  inside 
screw  to  the  Society's  tap.  The  other  firm  are  also  using 
the  Society's  tap,  but  they  are  making  their  outside  screws 
considerably  larger  at  the  bottom  than  Whitworth's  gauge, 
and  it  is  this  firm,  so  far  as  I  can  ascertain,  who  have  altered 
the  nose-pieces  of  our  microscopes,  but,  in  one  instance  which 
has  come  to  my  knowledge,  after  having  made  the  alteration, 
an  object-glass  which  they  sent  subsequently,  proved  too 
large,  and  would  not  screw  into  the  microscope  at  all. — 
BiCHABD  Beck,  Upper  Holloway. 


Harrison  on  a  new  Pleurosigma.  — i-  Somewhat  better  than 
twelve  months  ago  I  was  visiting  a  friend  in  Lincolnshire 
(W.  Parker,  Esq.,  of  Thornton  House),  and  he  showed  me  a 
slide  containing  a  few  frustules  of  a  Pleurosigma  which  I 
had  not  before  seen ;  I  enquired  where  he  had  obtained  them, 
and  he  went  with  me  to  the  drain  (a  run  of  fresh  water),  but 
we  could  not  find  any  at  that  time,  I  was  paying  another 
visit,  to  the  same  friend,  about  three  weeks  ago,  and  we  pro- 
cured a  pretty  good  gathering  of  them,  and  as  I  could  not 
find  any  account  of  it  in  any  previous  work,  I  have  named 
it  Pleurosigma  Parkerii,  It  is  about  the  same  size  as  the  P. 
fasciola,  but  broader  in  proportion  to  the  length,  and  the 
ends  not  so  much  contracted. 
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Length  -0040"  to  -0045"  of  an  inch ;    striae  50  to  55  in 
■001." 

I  enclose  a  drawing  magnified  400  diameters. 


Pleurosigma  Parkerii, 

Valve  hroadly  lanceolate^  acute  extremities  produced, 
flexure  considerable;  colour  pale  yellow.  Length  of  valve 
•0038"  to  0040" ;  transverse  striae  -0060",  and  stronger  than 
the  longitudinal.  Fresh  water.  Thomton-le-Moor,  Lincoln- 
.shire,  Mr.  W.  Parker. 
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Microscopical   Society,  Nov.  9th,  1859. 
Dr.  Lankester,  President^  in  the  chair. 

John   Stainton,   Esq.,   Longbridge,  near  Warwick;    M.^ 
Foster,  jun.,  Esq.,  Huntingdon;  J.  Burge,  Esq.,  Fulham;* 
J.  L.  Bennett,  Esq.,  Pentonville-road ;  Thos.  Hunt,  Esq., 
23,   Alfred-place,   Bedford-square;    and  Jas.   Smith,   Esq., 
Soley  Terrace,  Pentonville,  were  balloted  for  and  duly  elected 
members  of  the  Society. 

Two  papers  were  read — one  by  Dr.  Greville,  'On  Campylo^ 
discus '  ('  Trans.'  p.  29) ;  the  other,  'On  Diatomacese  from  the 
Ohio,'  by  Professor  Hamilton  Smith  ('Trans.'  p.  33). 

Mr.  LoBB  said — It  is  with  much  pleasure  I  bring  before 
the  notice  of  the  meeting  the  latest  production  of  Messrs 
Powell  and  Lealand ;  and  we  are  all  of  us  aware  how  back- 
ward our  friends  are  to  make  public  their  own  doings.  It  is 
a  new  achromatic  condenser  of  170®  aperture,  having,  as  in 
the  old  one,  three  combinations,  so  arranged  as  to  be 
used  separately  when  required.  The  diaphragm  has  eleven 
apertures,  and  there  are  three  stops  and  two  semicircles. 
The  stops  and  semicircles  can  be  placed  in  any  portion  of  the 
field,  so  as  to  produce  the  best  definition.  The  movements 
of  the  diaphragm  and  stops  are  so  contrived  as  to  be  adjusted 
with  the  greatest  ease  and  freedom,  and  not,  as  in  all  former 
condensers,  placed  so  as  to  give  the  manipulator  the  greatest 
trouble  to  efiect  the  desired  end.  One  thing  is  required 
when  using  this  condenser  with  the  full  aperture — viz.,  to 
have  the  objects  mounted  on,  as  well  as  covered  over  with, 
thin  glass ;  and  I  think  if  our  object-mounters  were  to 
mount  all  objects  in  this  way  on  mahogany  slides ;  it  would 
be  far  better,  and*  they  would  be  less  liable  to  break 
than  those  mounted  on  glass  slides.  The  delicate  markings 
of  the  Diatomaceae  are  beautifully  defined^  with  this  new 
condenser,  using  the  i,  x\,  and  ^e  object-glasses;  the  mark- 
ings on  the  Amician  test  are  made  as  frilly  apparent  as  are 
those  of  the  Hippocampus;   and  the   delicate  lines  of  P. 
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Actis  are  easily  defined.  The  price  of  the  condenser  is  eight 
guineas^  being  only  one  guinea  more  than  the  old  one  of  100° 
aperture. 

I  have  also  to  bring  before  the  notice  of  the  meeting,  a 
method  which  I  have  some  time  adopted  for  showing  the 
phenomena  of  the  rings  round  the  optic  axes  of  crystals, 
and  which  is  chiefly  my  own  invention.  Mr.  Woodward,  the 
author  of  a  treatise  on  polarised  light — Professor  Potter,  of 
the  London  University — ^and  Mr.  Darkin,  of  Lambeth,  have 
all  seen  it;  and  all  agree  that  they  have  never  seen  the  phe-i 
nomena  so  beautifully  displayed.     It  consists — 

1.  Of  an  eye-piece  with  lenses  about  the  depth  of  those 
usually  put  in  the  third  eye-piece.  There  is  no  diapliragm 
between  the  lenses,  which  are  so  adjusted  that  the  field-lens 
may  be  brought  nearer  to,  or  farther  from,  the  eye-lens,  aff 
occasion  may  require,  thus  giving  different  powers  and 
different  fields ;  and  when  adjusted  for  the  largest  field  it 
will  be  full  fifteen  inches,  and  take  in  the  widest  separation 
of  the  axes  of  the  arragonite ; 

2.  A  crystal  stage  to  receive  the  crystals,  and  of  the  usual 
construction,  into  which  is  screwed  a  blue  tourmaline ; 

3.  A  large  Nicholas  prism  as  a  polariser ; 

4.  A  common  single  double  convex  three  or  four-inch 
lens,  set  in  the  middle  of  a  biass  tube,  long  enough,  when 
screwed  into  the  body  of  the  microscope,  to  reach  the  pola- 
riser, so  that  all  extraneous  light  may  be  excluded.  At  the 
bottom  of  this  tube  there  is  a  blue  glass,  for  the  purpose  of 
giving  white  light  when  a  lamp  is  used.  The  concave  mirror 
should  .be  used  with  a  bulFs-eye  condenser  by  lamplight ; 
the  condenser  may  be  dispensed  with  by  daylight.  Messrs. 
Powell  and  Lealand  are  well  acquainted  with  the  above 
apparatus. 

The  crystals  best  adapted  to  show  the  phenomena  of  rings 
round  the  optic  axes  are — 

Quartz,  a  uni-axial  crystal,  one  system  of  rings,  no  entire 
cross  of  black,  only  the  ends  of  it,  the  centre  being  coloured; 
and  as  the  tourmaline  is  revolved,  the  colour  gradually 
changing  into  all  the  varied  tints  of  the  spectrum,  one 
colour  only  displayed  at  once  in  the  centre ; 

Quartz,  cut  so  as  to  show  right-handed  polarisation  ; 

Quartz,  cut  so  as  to  show  left-handed  polarisation — that 
is,  the  one  shows  the  same  phenomena  when  the  tourma- 
line  is  turned  to  the  right,  as  the  other  does  when  turned  to 
the  left ; 

Quartz,  cut  so  as  to  show  straight  lines ; 

Calc  Spar,  a  uni-axial  crystal,  one  system  of  rings,  and  a 
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Dr.  Lankester^  I  present  to  the  Society,  to  be  placed  in  their 
cabinet  of  curiosities. 

December  14/A,  1856. 

Geo.  Busk,  Esq.,  in  the  chair. 

Sir  William  Dennison,  Governor  of  Sydney,  Australia; 
C.  J.  H.  Allen,  Esq.,  28,  Wobum-place;  Matthew  Marshall, 
jun.,  Esq.,  12,  Lyndhurst- grove,  Peckham;  Benjamin 
Standring,  Esq.,  152,  Minories;  Thomas  Ross,  Esq.,  Feather- 
stone-bridge;  and  George  Andrews,  jun.,  Esq..  55,  Friday- 
street,  were  balloted  for,  and  duly  elected  members  of  the 
Society. 

Dr.  Wallich  read  a  paper  'On  Siliceous  Organisras' 
('Trans.' p.  36). 

Mr.  Roper  read  a  paper  '  On  Triceratium'  ('  Trans.'  p.  55). 

November  9thy  1859. 

The  following  publications,  fee,  have  been  presented  to 
the  Microscopical  Society  since  the  publication  of  the  last 
Journal : 

PRESENTATIONS. 


Books. 

Professor  Huxley's  Oceanic  ITydrozoa        i 
Kecreative  Science,  a  Montiily  Journal  of  Intelleciual 

Observations,  5  Nos. 
Smithsonian  Contributions  to  Knowledge,  Vol.  X. 
Smithsonian  Report  for  1857 
Boston  Journal  of  Natural  History 
Proceedings  of  the  American  Philosophical  Society, 

VoLVL 
Canadian  Journal  of  Industry,  Science,  and  Art 
Academic  Royale  de  Belgique  Bulletins,  1868 
Ditto,  Annuaire,  1S58 
Bericlit  ubei*  die  Yerliandlungen  der  Botanischen, 

1858.    F.  Cobu      .  .-...• 

The  Fauna  of  Blackheath  and  its  vicinity    . 
Beply   to  the   "Statement  of  the  Trustees  of  the 

Dudley  Observatory."    By  B.  Apthorp  Gould,  jun. 
Defence  of  Dr.  Gould  by  the  Scientific  Council  of  the 

Dudley  Observatory  ... 

Quarterly  Journal  of  the  Geological  Society,  No.  59  . 
On    the    Nomenclature    of    tne  Foraminifera.    By 

W.  K.  Parker  and  T.  R.  Jones,  Part  1  . 
Journal  of  the  Proceedings  of  the  Liunean  Society, 

Nos.  13  and  H       . 
British  Journal  of  Dental  Science,  Nos.  37  to  40 
The  Photographic  Journal,  several  Nos.     . 
On  the  Meterolojfy  of  England,  1857  to  1859 
The  Institutes  of  the  British  Meteorological  Society  . 
Reports  of  the  Council  of  ditto  . 


Pretented  by 
Ray  Society. 

The  Editor. 
The  Societv. 
Ditto. 


Ditto. 
Ditto. 
Ditto. 
Ditto. 

The  Author. 
The  Society. 

The  Author. 

Ditto. 

The  Society. 

Tlie  Author. 

The  Society. 

The  Editors. 

Ditto. 

Jaa.  Glaisher. 

Ditto. 

Ditto. 
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On  the  Determination  of  the  Mean  Temperature  of 

every  Day  in  the  Year,  from  1814  to  1856.    By  J. 

Olaisher  .... 

The  Meteorological  and  Physical  Effects  of  the  Solar 

Eclipse  of  A&rch  ]  5th,  1858.    By  J.  Glaisher 
On  the  Meteorology  of  Scotland  for  1857.    By  J. 

Glaisher  ..... 
Several  Meteorological  Tables.    By  J.  Glaisher 
Qoarterly  Return  of  Marriages,  Births  and  Deaths 

for  1856  and  1857  .... 
Notices  pour  servir  &  I'etude  des  Folypiers  nageurs  ou 

Pennatulides.    J.  A.  Herklots 
Mtts^e  Royal  d'Histoire  Naturelle  a  Leyde 
Two  Slides  of  Insects  to  show  the  Muscular  St  rise.    . 

December  I4th. 

On  the  Nomenclature  of  the  Foraminifera.    By  W. 

K.  Parker  and  T.  R.  Jones.    Part  2 
Canadian  Journal    of    Industry,  Science,  and  Art. 

No.  24     . 
The  Journal  of  the  Royal  Dublin  Society.     No.  ]  5 
The   Quarterly  Journal  of  the    Geological  Society. 

No.  60     . 
Journal  of  the  Proceedings  of  the  Linnean  Society 
Photographic  Journal.     2  Nos.    . 
Note  sur  une  esp^ce  de  Dothidea  M.  le  Pasteur  Duby 


FresenMby 


Jas.  Glaisher. 

Ditto. 

Ditto. 
Ditto. 

Ditto. 

The  Author. 

Ditto. 

E.  G.  Lobb. 


The  Authors. 

The  Editor. 
The  Secretary. 

The  Society. 
Ditto. 
The  Editor. 
The  Author. 


MiCBOscopic  PoBTKAiTS.    PresenUd  by  Qeo,  Jackson,  Esq, 

Professor  Quekett.  Charles  Woodward.  Andrew  Ross. 

—  Brand.  E.  E.  Meeres. 

PURCHASES. 

Nonvelles  suites  a  Buffon,  formant,  avec  les  ocuvres  de  cet  auteur,  uu 
cours  complet  d'historei  naturelle  collection  accompagnee  de  Planches. 
Evenings  with  the  Microscope.    By  P.  Gosse. 

The  following  copies  of  British  Museum  publications  were 
also  presented  to  the  Society : 

Catalogue  of  Lepidopterous  Insects 
List  of  Lepidoptera 


>» 


Hyraeuoptera 
Catalogue        ,, 
List  of  Diptera 
,,     Homoptera 
„      Hemiptera 
,,      Coleoptera 
Guide  to  the  Mollusca 
Catalogue  of  Entozoa 
List  of  British  Animals 
Catalogue  of  British  Hymenoptera 
„ .        Fossorial  Hymenoptera 
„  Marine  Polyzoa- 


PartL 

PapilionidsB. 

„     1  to  3/ 

18  Parts. 

2 

V 

7 

1) 

7 

>} 

5 

}> 

2 

>» 

9 

J> 

1 

11 

1 

1» 

17 

it 

1 

>» 

1 

J) 

2 

tl 

W.  G.  Seahson,  Curator. 
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HISTORIC  SOCIETY  OP  LANCASHIRE  AND  CHESHIRE. 

On  lie  Diaiomacets  of  the  NetgAbaurhood  of  Liverpool 

By  Thomas  Comber^  Esq. 

(Read  16th  December,  1858.) 

In  laying  before  the  Society  the  following  contribution  to 
the  Liverpool  Flora^  I  have  been  influenced  by  a  wish  to 
increase,  in  some  degree^  the  knowledge  of  the  Natural 
History  of  the  neighbourhood,  towards  which  so  much  has 
been  done  by  other  Liverpool  naturalists;  and  although  I 
have  confined  myself  to  a  single  order  I  trust  the  subjoined 
list  will  be  of  some  use  in  this  respect.  I  am  also  not  without 
hope  that  it  will  assist  those  whose  researches  have  been 
extended  over  a  wider  field  than  my  own,  in  their  investiga- 
tion into  the  geography  of  the  order,  at  present  in  a  very 
unsatisfactory  state. 

I  have  adopted  the  limits  established  by  Dr.  Dickenson  in 
his  Flora  of  Liverpool,  extending  to  the  north  as  far  as 
Southport.  In  this  district  there  are  found  as  many  as  £57 
described  species  of  Diatomaceae,  affording  representatives  of 
51  genera.  Of  these  120  are  fresh  water,  64  brackish^  and 
73  marine  species:  these  last  numbers  are,  however,  only 
approximate,  in  consequence  of  many  species  being  some- 
times found  in  both  fresh  and  brackish,  and  others  in  marine 
and  brackish,  localities.  For  instance,  I  have  gathered 
Navicula  Westii  and  Slauraneis  salina^  both  generally  con- 
sidered altogether  marine  species,  in  a  living  state  in  a  pool 
to  which  no  sea  water  could  possibly  have  got  for  at  least 
eight  months* 

Those  species  usually  found  in  Alpine  situations,  such  as 
Navicula  crassinervia,  N,  aerians,  some  of  the  Pinnularia  and 
Odontidia,  Tabellaria  Jlocculosa,  and  several  of  the  Melosira 
and  OrtAosira,  are  absent;  but  this  is  only  what  would  be 
expected:  another  deficiency  for  which  I  cannot  account 
occurs  in  the  allied  genera  of  PodospAeniay  JRAipidqpAora  and 
LicAmopAoraj  containing  in  all  ten  species,  of  which  the  only 
representative  found  in  this  neighbourhood  is  R,  Dalmatica 

I  have  used  Professor  Smithes  nomenclature,  as  being  the 
best  known,  even  in  many  instances  where  it  is  opposed  to 
my  own  views.  Only  twenty  of  the  species,  discovered  since 
the  publication  of  the  second  volume  of  that  work,  are  not 
described  in  his  synopsis. 

My  best  thanks  are  tendered  to  three  members  of  the 
Microscopic  Club  of  this   town,   Messrs.  6.  M.  Browne, 
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T.  Sansom  and  L.  Hardman,  who  have  very  frreatly  assisted 
me  ;  bow  much,  their  initials^  attached  to  the  localities  given 
on  their  authority^  will  show.  For  the  other  localities  and 
for  the  naming  of  all,  I  am  myself  answerable. 

EPITHEMIA5  Kiitzing. 

E,  iurgida,  Sm.— Frequent.     Well  at  Sefton,  August,  1856^ 

and  July,  1857;    Bidston  marsh,  October,  1856^   and 

many  other  localities 
E.  Zebray  Kiitz. — Bidston  marsh,  October,  1856. 
E.Argus^Sm. — Railway  bridge  at  Spital,  September,  1858^ 

L.  H. — Well  in  Brombro'  wood,  September,  1858. 
E.  alpedrUy  Sra. — Well  at  Sefton,  August,  1855,   and  July, 

1857 ;  railway  bridge  at  Spital,  April,  1857- 
E.  Sorex,  Kiitz. — Sefton  well,  August,  1856,  and  July,  1857 ; 

Bidston  marsh,  August,  185^,  &c. 
E.  Westermaniiy    Sm. — ^Bidston    marsh,  October,   1856,  and 

October,  1857 — Birkdale  marsh,  G.  M.  B. 
E.  Ttipestrisy  Sm. — Bridge  at  Spital,  Sept.,  1858,  L.  H.,  &c. 
E.gibba,  Kiitz. — Frequent.     Bidston  marsh,  Oct.,  1856,  &c* 
E.  venlricosay  Kiitz. — Railway  bridge,  Highfield,  L.  H. 

EuNOTiA,  Ehrenberg. 

E*  ArctUy  Sm. — Pit  at  Rock  ferry,  June,  1856. 

Cymbella,  Agardh 

(7.  Ehrenlergii,  Kiitz. — River  Alt,  near  Sefton,  July,  1857. 
C.  cuspi(la6a,  Kiitz. — Always  occurs  sparingly.      Thornback 

pool,  Crosby,  September,  1856 — Southport,  June,  1857, 

G.  M.  B. 
C,  maculatay  Kiitz. — Patrick's  well,  Spital,  March,  1857. 
C.  Eelveiica,  Kiitz.— Well  at  Sefton.  July,  1837. 
Vat  /3. — Thornback  pool,  Crosby,  Sept.  1856. 

Amphora,  Ehrenberg. 

A.  ovalis^  Kiitz. — Frequent.     Canal  bridge  over  R.  Alt,  &c. 
A.  affiniSf  Kiitz. — Not   uncommon.     Bidston   marsh,   July, 

1 856,  and  October,  1 857,  &c. 
A.  aalinay  Sm. — Bidston  marsh,  July,   1856;  Great    Float, 

April,  1858. 

CoccoNEis,  Ehrenberg. 

C  PedlcnluSy  Ehr. — Lock  at  Sefton,  July,  1857 ;  stream  near 

Shotwick,  Cheshire,  June,  1858. 
C*  Placentula,  Ehr. — ^Very  common ;   in  fact   in  almost   all 

fresh  water  gatherings. 
C  T/mailesiiy  Sm. — Rock  in  Dingle,  March,  1857. 
(7.  Smfellnniy  Ehr. — New  Brighton,  March,  1857,  L.  H. 
C,  eccentricay  Donk. — New  Brighton  sands,  September,  1858% 
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CosGiNODiscus,  Ehrenberg. 

C.  radiatusi  Ehr. — Common.       New  Brighton    in    several 

gatherings,  &c. 
C.  eccentricusy  Ehr. — Common.    New  Brighton,  &e. 
C.  concinnusy  Sm. — R.  Fender,  Bidston  marsh,  June,  1856; 

New  Brighton,  April,  1858 — Southport  sands,  August, 

1858,  G.  M.  B. 

EuFODiscus,  Ehrenberg. 

E.fulvii8y  Sm. — Bidston  marsh,  October,  1857- 

E,  craasus,  Sm. — New  Brighton — Southport  sands,  August, 

1858,  G.  M.  B. 
K  radiaf'US,   Sm. — Southport    marsh,    June,    1857  ;     New 

Brighton,  April,  1858. 
E.  Eal/siij  Sm» — Southport  marsh,  June,  1857;  New  Bright* 

ton,  April,  1858. 

AcTiNOCYCLUs,  Ehrenberg. 

A.  undulatus^  Kiitz. — Common.     New  Brighton,  &c. 

A.  diwdenarius,    |  ^^^^  Brighton,  April,  1858;  Bidston  marsh, 

J      .J       .        \  Uciober,  loo7* 

A.  octodenariu8^   ) 

Triceratium,  Ehrenberg. 

T.   Favus,   Ehr. — New    Brighton,   April,    1858 — Southport 

sands,  August,  1858,  G.  M.  B. 
T.  undulatuMf  Ehr. — New  Brighton,  April,  1858 — Southport 

sands,  August,  1858,  G.  M.  B. 

Cyclotella,  Kiitzing. 

C.   Kutzingiaruij  Thw. — Aintree   pit,   June,    1857;  Bidston 
marsh,  August,  1858. 

Var  j3. — ^Thornback  pool,  Crosby,  Sept.  1856. 

C.  operculatuy  Kiitz. — R.  Dee,  near  Queen's  ferry,  June,  1858. 

Campy  LODiscus,  Ehrenberg. 

C  coatatua,  Sm. — R.  Alt,  Sefton,  July,  1857  ;  well  in  Brom- 

bro'  wood,  May,  1857. 
C.  apiralisy  Sm. — Bidston  marsh,  October,  1856. 
C.  cribroausy  Sm. — Bidston  marsh,  October,  1857* 
C.parvulusy  Sm. — Head  of  Wallasey  pool.  May,  1857  ;  great 

float,  April,  1858. 

SURIRELLA,  Turp. 

S.  biaeriata,  Br^b. — Hoy  lake,  October,  1856,  G.  M.  B. 

S.  lineariay  Sm. — Patrick's  well,  Spital,  March,  1857;  pit  at 

Aintree,  June,  1857- 
&  eoTialricta,  Sm. — Bidston  marsh,  October,  1857. 
S.  lata,  Sm. — New  Brighton,  September,  1858. 
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S,  splendiday  Kutz« — Bidston  marsh,  October,  1856. 

8,  siriatula^  Turp. — Frequent  in  brackish  water.      Bidston 

marsh,  &c. 
8.  Oemma,   Ehr. — Primrose   hill.   New   ferry,   July,    1856; 

Bidston  marsh,  October,  1857* 
S./astiwsay  Ehr. — New  Brighton,  April,  1858. 
8.  Oraticulay  Ehr. — Bidston  marsh,  October,  1856. 
8.  ovalia,  Br^b. — Frequent.      Railway  bridge,  Spital,  May, 

1857,  &c. 
8,  pandjir&ormisy  Sm. — Rock  at  Storeton,  March,  1857. 
8m  ovata^  Kiitz. — Common  in  fresh  water. 
8.  salinuy  Sm. — Sands  at  Great  Meols,  May,  1857. 
8 pinnala,  Sm.^— Pit  at  Rock  ferry,  March,  1857 — Railway 

bridge,  Highfield,  L.  H. 
8:angtt8tay  Kiitz. — Rock  at  Storeton,  March,  1857. 
5.  minuta,  Breb. — Lock  at  Sefton,  July,  1857. 
8.  Crumena^  Br6b* — RiverFender,  June,  1856;  near  Wallasey 

pool,  Seacombe,  April,  1857  ;  River  Alt«  July,  1857,  &c. 

Tryblionella,  Smith. 

T.  graciliSi  Sm. — ^Not  uncommon  in  brackish  water     Fre- 
quently from  Bidston  marsh. 

Var  /3. — Primrose  hill.  New  ferry,  July,  1856. 

T.  marginata^  Sm. — Not  uncommon  in  brackish  water.    Bid- 
ston marsh,  October,  1857;  Seacombe,  April,  1858,  &c. 

T.puftetatay  Sm, — Primrose  hill.  New  ferry,  July,  1856. 

T.  acumifiata,  Sm. — Frequent  in  brackish  water.     Bidston 
marsh,  &c. 

Ctmatopleura,  Smith. 

C.  Soleay  Sm. — Bidston  marsh,  Oct.  1856,  and  Oct.  1857. 
C,  apiculata,  Sm. — Frequently  met  with,  R.  Alt,  &c. 
C  ellipiica,  Sm. — Bidston  marsh,  October,   1857;   R.  Alt, 
July,  1857,  &c. 

NiTzscHiA,  Hassall. 

^.  sigmoidea^  Sm. — Not  uncommon.     R.  Alt  at  Sefton,  July, 

1857,  &c. 
JV.  JBr^dissoniijSm, — Bidston  marsh,  July,  1 856,  ^nd  Mar.  1 856. 
N.  8igma,  Sm. — Not  uncommon  in  brackish  water.     Bidston 

marsh,  frequently. 
JV.  linearis,  Sm. — Rather  common.     R.  Alt,  &c. 
N»  angularisy  Sm. — New  Brighton,  March,  1857,  L.  H. 
N,  Amphioxt/s,  Sm. — Frequent,  though  generally  but  few  in  a 

gathering.     Moss  from  Rock  ferry,  October,  1857. 
N.  minutissima,  Sm. — Patrick's  well,  Spital,  March,  1857. 
iV.  vivaa,  Sm. — Bidston   marsh,   October,    1857 — Birkdale 

marsh,  June,  1857,  O.  M.  B. 


PROCEEDINGS   OF  SOCIETIES.  115 

N,  virgata.  Roper. — Sands  at  Great  Meols,  May,  1857;  New 
BrightoD,  September^  1858. 

Sp.   (Epithemia  marina,   Donk.)     Sands   at  New 

Brighton,  September,  1858. 

N.  dubiuy  Sm. — ^Eastham  marsh,  September,  1858;  Skew 
bridge,  Bebington,  May,  1856. 

N>  bilobaia,  Sm. — Bidston  marsh,  October,  1857. 

N,  plana^  Sm. — Not  uncommon.     Bidston  marsh,  &c. 

N,  biroatrata,  Sm. — Eastham  marsh,  September,  1858. 

N,  Closteriuniy  Sm. — Not  uncommon.  South  port  sands,  Au- 
gust, 1858;  Eastham  marsh,  September,  1858;  Bidston 
marsh  on  several  occasions. 

N.  Tomia,  Sm. — Southport  sands,  August,  1858. 

Amphiprora,  Ehrenberg. 

A,  alatay  Kiitz. — Not  uncommon  in  brackish  marshes.  East- 
ham marsh,  September,  1858,  &c. 

A.  Sal/siiy  Arnott. — New  Brighton  sands,  September,  1858. 

A.paludosa,  Sm. — Near  Wallasey  pool,  Seacombe,  April,  1857. 

A.  diiplexy  Donk. — New  Brighton  sands,  September,  1858. 

A.  vitrea,  Sm. — Eastham  marsh,  September,  1858;  New 
Brighton  sands,  September,  1857. 

A,  pusilla^  Greg. — New  Brighton  sands,  September,  1858. 

A,  complexa,  Greg. — Great  Float,  April,  1858. 

Amphiplbura,  Kiitzing. 

A.  dgmoidea,  Sm. — Great  Float,  April,  1858 — Canning  Grav- 
ing Dock,  August,  1857,  R.  Daw. 

Navicula,  Bory. 

N,  rhomboides,  Ehr. — Bridge  at  Spital,  May,  1857. 

N.  lanceolata^  Kiitz. — Bidston  marsh.  May,  1856. 

iV.  cuspidala,  Kiitz. — R.  Fender,  Bidston  marsh,  June,  1856. 

N.  Liber y  Sm.— Great  Float,  April,  1858 — Canning  Graving 
Dock,  August,  1857,  R.  Daw. 

N.firmay  Kiitsj. — Not  unfrequent,but  always  occurs  sparingly. 
Rock  in  the  Dingle,  March,  1857,  &c. 

N.  asHva,  Donk. — New  Brighton,  September,  1858. 

N,  elliptica,  Kiitz. — Common. 

iV.  pygmaa^  Kiitz. — Seacombe,  April,  1851;  Primrose  hill. 
New  ferry,  July,  1856. 

N.  Jennerii,  Sm. — Bidston  marsh,  October,  1857;  Seacombe, 
April,  1858;  Southport  sands,  August,  1858,  &c. 

N,  Westii,  Sm. — Seacombe,  April,  1858. 

N,  convexa^  Sm, — New  Brighton  sands,  September,  1858. 

N,  elegant,  Sm. — Pretty  frequent  in  brackish  water.  Wal- 
lasey pool^  Seacombe,  April,  1856;  Bidston  and  East- 
ham marshes,  &c. 


116  PIOCSBDING8  OF  BOCIETIEt. 

N.  palptbralUy  Breb. — New  Brighton  sands,  September^  1 858. 
N.  SemeUf  Kiitz. — R.  Alt,  near  Sefton,  July,  1857. 
N.  affinUj  Ehr. — ^Wall  on  Dingle  shore,  March,  1857 ;  rail- 
way bridge,  Spittal,  May,  1857* 
N.  inflatay  Kiitz. — R.  Alt,  near  Sefton,  July,  1657* 
N.  gibberulay  Kiitz. — ^Frequent,  but  always  much  mixed  with 

other  diatoms. 
N.  ampAiryncAuit  Ehr. — ^R.  .Alt,  near  Sefton,  July,  1857 — 

Storeton,  June,  1856,  L.  H. 
■  — Far.  (i. — rFrequent,  generally  in  brackish  water. 

N.  spA^sropAaray  Kiitz. — Hoylake,  October,  1856,  G.  M.  B. 
N*  tumenSj  Sm. — Bidston  marsh,  July,  1856;  October,  1856; 

and  October,  1857. 
N.  punctvlatay  Sm. — Primrose  hill.  New  ferry,  July,  1856; 

Eastham  marsh,  September,  1858. 
N.pusilla,  Sm. — Sands  at  Great  Meols,  May,  1857;  Bidston 

marsh,  October,  1836,  and  October,  1857. 
JV.  tumida,  Sm. — Moss  at  Rock  ferry,  October,  1857. 
N.  dicepAala,  Kiitz. — Birkdale  marsh,  June,  1858,  G.  M.  B. 
N,  cryptoeepAala,  Kiitz. — ^Bidston  marsh.  May,  1857  ;  rock  at 

Storeton,  March,  1857,  &c. 
N.  lineata,  Donk. — New  Brighton  sands,  September,  1858. 
N.  didyma,  Kiitz. — Frequent,  Bidston  marsh,  Oct.  1857,  &c. 
N^binodiSf'Eshr. — ^Thornback  pool,  Crosby,  September,  1856; 

Hoylake,  October,  1856,  G.  M.  B. 
N.  lavissimay  Kiitz. — 'rhornbaek  pool,  Crosby,  September, 

1 656— South  port,  June,  1857,  Q.  M.  B. 
N,  pectinalU,  Breb.— Sands  at  Great  Meols,  May,  1857,  R. 

Fender,  Bidston  marsh,  August,  1858;  Dee  marsh,  near 

Queen's  ferry,  June,  1 858. 
N.  relusdy  Br^b. — New  Brighton   sands,  September,  1858; 

Southport  sands,  August,  1858,  G.  M.  B. 
JV.  Infra,  thr. — Seacombe,  April,    1858;   Southport  sands, 

August,  1858. 
N.  humerosa,  Br6b. — Sands  at  Great  Meols,  May,  1857;  New 

Brighton  sands,  Sept.  1858;  Southport  marsh,  June,  1857. 
N.  TrocAus,  Greg.— Hoylake,  October,  1856,  G.  M.  B. 
JV.  lacustrey  Greg. — River  Alt,  Sefton,  July,  1857* 

var.  /3,  with  var.  a. 

N.  quadrangularM,  Greg. — New  Brighton  sands,  April,  1858; 

Lease  we  sands,  October,  1858;  Southport  sands,  Au- 
gust, 1858,  G.  M.  B.     Generally  much  elongated,  with 

a  curved  median  line. 
N.  qpiculata,  Br€b. — Southport  sands,  August,  1858. 

PiNNULARiA,  Ehrenberg. 
P.  mcffor,  Sm. — Storeton,  June,  1856,  L.  H. 
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P.  tfiridJs,  Sm.— Oomnion.     Patrick's  well,  SpitAl^  &c. 

P.  obloti^a,  Sm. — Weil  in  Brombro'  w<K>ds,  M.uy,  \S67 ;  well 

at  Mareton,  Cheshire,  May,  J857« 
P.  distans,  Sm« — New  Brighton  asiids,  April  anid  Sep^t.  i.8^. 
P.  peregrina,  Ehn — ^Very  commoQ  in  brackish  water. 
P,  acuia^^m, — Bid^ton  Diarsh^  October,  1856;  Rock  £erry, 

March,  1857. 
P.  direciA,  6m. — New  Brighton,  October,  1868. 
P.  radiosa,  Sm. — Frequent.    Bidstoa  marsh,  .&c. 
P.  gracilis^  Ebr. — Gomnoa  in   Bidstoo   marsh,  aad   other 

limokivli  i»'ater  localities. 
P.viridala,  Sm. — Bidston  marsh,  July,  1856. 
P.  Oyfirittus^  Ehr. — Common  in  many  localities  aufc^eet   to 

marine  influence. 
P.  JoAnsafiii^  Sm.  var.  /3* — BootXe  shore,  Dec«,  1858,0.  M..  B. 
P.  Hauronti/ormiay  Sm. — Hoy  lake,  October,    l^i56,  G*  M.  B* 

Highfield,  L.  H. 
P.  fnesoUpttty  Ehr. — Patrick's  well,  Spital,  Msrch,  1866  ;  well 

0t  Moreton,  Cheshire,  May,  1867,  ftc* 
PAnterrupt(!t9^m> — Storeton,  Juae,  X866,  L-  H. 

var.  ^. — Storeton,  jAiiie,  1866,  lu  K.    JBidstpn 
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marsh,  Octeoert  1866. 

P^  iorealis,  FAir. — ^T.bornback  pool,  September^  1866;  Moss 
at  Rock  ferry,  October,  1857. 

P^  iniegra^  Sm. — ^Not  uncommon.  Tfaomback  pool^  Sep- 
tember, 1856 ;  River  Alt,  near  Sefton,  July,  iftS?^  &c. 

Stauronbi<8,  Ehrenberg. 

S.  Pianicenteron,  Ehr. — Not  uncommon.     Wcfl  in  Brombro* 

May,  1857,  &c. 
A^raci/w,  Ehr.— Well  at  Moreton,  May,  183^7;    Storeton, 

June,  1856,  L.  H. 
5.  aciiloy  Sm. — Well  in  Brombro'  woods.  May,  1657. 
S.  salina,  Sm. — Seacombe,  April,  1858. 
S.  jomcieula^  Sm. — Wallasey   pool,   April,   1856;  aad  April, 

1867  ;  Southport  marsh,  June,  1857* 
&  ancepSy  Ehr. — ^Not  uncommon.     Rock  ferry,  Marcn,  1867; 

well  at  Moreton,  May,  1857,  &c. 
8.  linearis,  Ehr. — ^Thornback  pool,  Crosby,  September,  1856; 

Moreton  well,  May,  1847. 
S.pulc/ieUa,^m. — New  Brighton,  September,   1858;  Soutt\- 

port  sands,  August,  1858^  G.  M.  B. 
-  var.  {Nanicula  angulata,  Breb.)     New  Brigirton 

sands.  May,  1859- 

Pleurosigma,  Smith. 
P.  rigidum,  Sm. — Soutbport  sands^  August,  1858,  G.  M.  B. 
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P.  elongatumy  Sm. — ^Bidston  marsh,  July^  1856,  and  October^ 

1857;  Southport  sands,  August,  1858. 
P.  interm^um^  Sm. — ^Bootle,  December^  1858,  6.  M.  B. 
P.  delieatulum,  Sm. — Bidston  marsh.  May,  1856,  L.  H. 
P.  Hrigonumy  Sm. — New  Brighton,  April,  1858. 
P.  angtdatumy  Sm. — ^Frequent.  Bidston  marsh,  several  times; 

Primrose  hill,  &c. 
P.  jSstuarii,  Sm. — Southport   sands,   August,   1858 ;    New 

Brighton  sands,  September,  1858. 
P.  obseurum,  Bidston  marsh.  May,  1856,  L.  H. 
P.  BaUicum,  Sm. — ^Bidston  marsh,  October,  1857;  Eastham 

marsh,  September,  1858. 
P.  Wansbeckii,  Donk.     (P.  BaUicum  var.  /3.  Sm.) — Southport 

sands,  August,  1 858. 
P.  strigUis,  Sm. — Bidston  marsh,  October,  1857. 
P.  acuminatumy  Sm — Primrose  hill,  July,    1856;    Bidston 

marsh,  October,  1857* 
P.  Foiciola,  Sm. — Primrose  hill,  July,  1856;  Bidston  marsh, 

October,  1857  ;  Eastham  marsh,  September,  1858,  &c. 
P.  macrum^  Sm. — Bidston  marsh,  October,  1857* 
P.  tenuissimum,  Sm. — ^Wallasey  pool,  near  Spital,  April,  1858. 
P.  laiorale,  Sm. — Primrose  hill,  July,  1856. 
P.  HippocamjruSy  Sm. — ^Not    uncommon.      Bidston   marsh  ; 

Ditton  marsh,  &c. 
P.  attenualum,  Sm. — ^Brook  near  Shotwick,  Cheshire,  June, 

1858. 
P.  lacuatre,  Sm. — ^Not  unfrequent.    River  Alt,  near  Sefton, 

July,  1857,  &c. 
P.  Spencerii,  Sm. — Storeton,  June,  1856,  L.H.;  River  Fender, 

June,  1856;  Canal  bridge  over  River  Alt,  June,  1857- 
P.  lanceolalum^  Donk. — New  Brighton  sands,  Sept.,  1 858. 
P.  marinumy  Donk. — New  Brighton  sands,  September,  1858. 

ToxoNiDBA,  Donkin. 

T.  Gregoriana,  Donk. — Southport  sands,  Aug.  1858,  G.  M. 

B. — Stomach  of  Noctiluca,  Southport,  Aug.  1858,  T.  S. 
S.    insiffnisy     Donk. — Stomach     of     Noctiluca,    Southport, 

August,  1 858,  T.  S. 

Synbdra,  Ehrenberg. 

S.  fiulcAella,  Kiitz. — ^Wallasey  pool,  April,  1857;  Southport 

marsh,  June,  1857. 
S,  minutimmay  Kiitz. — "  Birkenhead,  Cheshire.  G.  Shadbolt,^' 

Sm.  S^nops. 
S.  radians,  Sm. — ^Almost  universally  present  in  fresh-water 

gatherings. 
S  Ulfia,  Ehr. — Common,  though  not  so  much  so  as  the  last. 
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8.  0xyrynchu9^  Kiitz. — Bidston  marsh,  October,  1857. 

8.  cibtusay  Sm. — ^Thornback  pool,  Sept.,  1856;  Moreton  well. 

May,  1857. 
8.  eapitata,  Ehr. — Hoylake,   October,    1856,  G.   M,  B, — 

Bidston  marsh,  October,  1857. 
8.  tabulata,  Kiitz. — R.  Fender,  June,  1 856 ;  Dee  Marsh,  near 

Queen's  ferry,  June,  1858. 
8.  affinity  Kiitz. — Bidston  marsh,  October,  1857. 
8.  Arcus,  Kiitz. — Dingle  bay,  February,  1857  ;    Rock  ferry 

slip,  February,  1857,  L.  H. 

CoccoNBMA,  Ehrenberg. 
G  lanceolatum,  Ehr. — Frequently,    Well  in  Brombro*  woods. 

May,  1 857,  &c. 
C.  cymbi/ormey  Ehr. — Frequent.   Rock  in  Dingle,  March,  1857. 
C»  Cistula,  Ehr. — Canal  bridge,  over  R.  Alt,  June,  1857. 
Cparvum,  Sm. — Rock  in  Dingle,  March,  1857. 

DoRYPHORA,  Kiitzing. 

2>.  AmpAiceroSy  Kiitz. — Sparingly  in  many  localities  subject 
to  marine  influence.     New  Brighton  sands,  Sept.  1856. 

GoMPHONEMA,  Agardh. 

O.geminatumy  Ag. — Patrick's  well,  March,  1856,  L.  H. 

G.  constriciumy  Ehr. — Frequent.  Rock  ferry,  March,  1857,  &c. 

O.  acuminalum,  Ehr. — Frequent.    Well  at  Moreton,  May, 

1857,  &c. 
6,  cristatum,  Ralfs. — Canal  bridge  over  R.  Alt,  June,  1857. 
6.  diehotomum,  Kiitz. — Well  at  Moreton,  May,  1857. 
G.  tenellum,  Sm. — Frequent.     Rock  ferry,  March,  1857,  &c. 
G.  capitatum,  Ehr. — Var.  y.     Well  at  Moreton,  xVIay,  1857. 
0.  olivaceum,  Ehr. — Rock  ferry,  March,  1857. 
G.  intricatum,  Kiitz. — Rock  in  Dingle,  March,  1857. 
G.  curvatutfip  Kiitz. — Frequent.     Sefton  lock,  July,  1857,  &c. 

Rhipidophora,  Kutzlng. 

R.  Dalmatica,  Kiitz. — Dingle  bay,  February,  1857- 

MeIiidion,  Agardh. 

M.  circulare,  Ag. — Not  unfrequent,  but  always  much  mixed  with 
otherdiatoms.  Near  Wallasey  pool,  Seacombe,April,1856. 

Bacillaria,  Gmel. 

JB,  paradoxa^  Gmel.     In  most  brackish  localities.     Bidston> 

Eastham,  Ditton,  and  Dee  marshes. 
B.  cur^aria,  Donkin.* — Sands  at  New  Brighton,  Sept.  1858. 

.  ♦  In  my  specimens  the  F.V.  is  always  presented  to  the  eye  when  in  the 
living  state.  I  consequently  name  it  with  a  little  doubt;  it  is  certainly  not 
B.  paradoxa. 
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HiMANTtDitTM^  Ehreiibei^. 

H.  pectinale,  Kiitz.    Frequent.    Well  at  Sloreton,  March. 

Ifi57,  &c. 
H.  undulatuniy  Sm. — ^Well  at  Storeton^  MarcTi,  1857. 
JET.  SoUiroHi^  Kutz.— Well  at  Storeton,  March,  1857. 
J71  graciley  Ehr. — Rather  common.     Bidston  marsh,  Maj^ 

]856;  rock  in  Dingle,  March,  1857,  &c. 

Oboktidium,  KiitziDg. 

0.  mutabile,  Sm. — Patrick's  well,  Spital,  Marcii,  1856;  Skew 
bridge,  Bebbington,  May,  1B57 ;  railway  bridge,  Spital, 
May,  1867. 

0.  parasilicum,  Sm. — Bidston  marsh,  October,  1857;  in 
Rivingtoti  Pike  water  supplied  to  the  town. 

DfiNTicfuLA,  Kiitzing. 

D.  oblusa,  Kiitz. — Canal  bridge  over  R.  Alt,  June,  1857. 
D.  sinuata,  Sm. — Railway  bridge,  Spital,  May,  1857 ;  rock 

in  Dingle,  March>   )857;   canal   bridge   over  R.  Alt, 

June,  1857* 

Fragillaria,  Lyngbye. 

JFl  capucindy  Desm. — tlocit  ferry,  March,  1857;    a  various 

variety  from  Bidston  marsh,  October,  1857. 
F.  virescens,  Ralfs. — ^Patrick's  well,  March,  1856. 

EuoAMPiA,  Ehrenberg. 

K  zodiadnSy  Ehr.- — ^Rock  ferry  slip,  July,  185&---^omach  of 
Noctiluca,  Southport,  Augast,  1858,  T.  S. 

AcHNANTHES,  Bory. 

A.    lofiffifieiy    Ag. — New    Brighton,    March,   ]857>   L.    H. 

Canning  Graving  Dock,  July,  1857»  R.  Daw. 
A.  brevipesy  Ag. — Common  in  the  Mersey.      Rock  ferry  slip, 

July,  1856;  Dingle  Bay,  February,  1857,  &c. 
A.  subsesslisj  Kiitz. — ^Bidston  marsh.  May,  1856 ;  July,  1856 ; 

and  Oct.  1857. 
A.  exUuy  Kiitz. — Rock  in  Dingle,  March,   1857;    railway 

bridge,  Spital,  May,  1857;  canal  bridge  over  R.  Alt, 

June,  1857. 

AcHNANTHiDiUM,  Klitzing. 

A.  lanceolaium,  Br^b. — Not  uncommon.    Rock  near  Storeton, 

March,  1857,  &c. 
A.  coareiaium,  Br^b. — Skew  bridge,  Bebbington,  May,  1857; 

moss  from  Rock  ferry,  October,  1857. 
A.  microcepAalum,  Kiitz. — Canal  bridge  over  R.  Alt,  June,  1857. 
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Rbaboonbma,  Kiitzing* 

J.  arcuatuniy    Kiitz. — Woodside    slip^    May^   1857;    New 

Brighton^  February,  18575  L,  H. 
B.  minuhtv^  Kutz«^— Dingle    bay^    February^   1857 — Rock 

ferry  slip^  February,  1857,  I*.  H« 

Stbiatella,  Agaidh* 
8.  unipunetatay  Ag. — Primrose  hill,  New  ferry,  July,  1856. 

DiATOMA,  Dec. 

D*  vulgare,  Bory. — Common.      Canal  near  Aintree>  June, 

1858,  &c. 
D.  elangatum,  Ag. — Common«    Generally  in  brackish  water. 

Far.  ^.— Hoylake,  October^  1856,  G.  M.  B. 

— ■■  For.  y* — ^Aintrecji  June,  1857. 

Orammatophora,  Ehrenberg, 

G.  marina,  Kiitz. — New  Brighton,  February,  1857,  L.  H. — 

Wood&ide  slip,  May,  1857* 
04  mfpetUma,  KiUz. — New  Brighton,  April,  1857* 

Tabjbli<aria,  Ehrenberg, 

T.fe»estrata,  Kiitz.— -Well  opposite  Bebbington  Chureh,  July, 
1856. 

BiDDULPHiA,  Gray. 

B,  aurita,  Br^b. — R.  Fender,  June,  1856 — Southport  sands, 

August,  1858,  G.  M.  B. 
JS.  RhambtAS,  Sm. — Common.     New  Brighton,  frequently; 

Leasowe,  Southport,  and  Uoylake* 
B.  Baile^ii,  Sm. — ^New  Brighton,  April  and  October,  1858 — 

Stomach  of  Noctiluca,  Southport,  August,  1858,  T.  S. 
B.  tuTffida,  Sm. — Leasowe,  September^  1858,  G.  M.  B. 
B.^anulata,  Rop.* — New  Brighton,  April,  1858 — ^Leastowe 

September,  1858,  G.  M.  B. 

PoDosiRA,  Ehrenberg. 

P.  Montagneif  Kiitz. — Common. — Bidston  marsh,  Southport, 

&c. 
P.  mactdatay  Sm. — Not  uncommon.     New  Brighton,  &c. 

Melosira,  Agardh. 

M.  nummuloides,  Kiitz. — Common.    R.  Mersey,  frequently; 

Dee  marsh,  near  Queen's  ferry,  June,  1858. 
Jf.  Borrerii,  Grev. — Bootle  shore,  December,  1858,  G.  M.  B. 
Jf.  varians,  Ag< — Extremely  common. 
M.  WesHi,  Sm. — Bidston  marsh,  October,  1857. 

Orthosira,  Thwaites. 

0.  marinay  Sm. — New  Brighton,  several  times. 
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0*  oricAalceay  Sm. — Bidston  marshy  October,  1856;  well  at 
Sefton,  Jn\j,  1857;  and  June,  1858* 

Mastogloia,  Thwaites. 

M*  lanceolatay  Thw. — Southport  marsh,  June,  1857 ;   Qirk- 

dale  marsh,  June,  1857,  6«  M.  B. 
Jf.  Smithii,  Thw. — Birkdale  marsh,  June,  1857.  6.  M^  B. 

Encyonema,  Kiitzing. 

E.pro9tratumjVLB\S^. — Sefton  loek,  July,  1857;  canal  bridge, 
over  R.  Alt,  June,  1857» 

CoLLETONEMA,  Brebissou. 

C,  eximiupif  Thw. — Bidston  mar^h,  October,  1857. 
C  vulgare^  Thw. — Sto^eton  well,  March,  1857. 
C.  neglectwm^  Thw. — R.  Alt,  near  Sefton,  July,  1857;   R. 
Fender,  Bidston  marsh,  August,  1858. 

ScHizoNEMA,  Agardh. 

S.  cruciger^  Sm. — Bidston  marsh.  May,  1856;  Jfew  Brighton^ 

February,  1857;  Canning  Graving  Dock,  August,  1858. 
8.  Aehnintosum,  Chauv. — Rock  ferry  slip,    February,    1857, 

L.  H. — Dingle  Bay,  February,  1 857. 
8.  Smitkiiy  Agardh. — Rock  ferry  slip,  February,  1857 — New 

Brighton,  March,  1857)  L.  H. 
8.  GrBvilUi,  Agardh. — New  BrightOQ,  March,  1857,  L.  H.; 

and  October,  1856,  G.  M.  Br 

Hoif cEOCLADiA,  Agardh. 

IT.  Jiljformis,  Sm. — Canal  bridge  over  R.  Alt,  June,  1857 — 

Canal  at  Aintree,  June,  1858,  L.  H^ 
H.  sigmoidfsa,  Sm. — Pit   at  Aintree,  June,   1857;    Bidston 

marsh,  October,  1857. 

AsTERiONE^LA,  HassalL 

A.  formoaay  Hass. — In  Rivington  Pike  water  supplied  to  the 
town. 
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Descriptions  of  Nbw  Species  of  Polyzoa.      Collected  by 

Oeoboe  Barlee^  Esq.^  in  Shetland. 

The  assiduous  dredging  labours  of  Mr.  Barlee^  more  espe- 
cially in  the  Northern  seas  of  Scotland;  have,  as  is  well 
known,  been  the  means  of  introducing  numerous  additions 
to  the  British  Marine  Fauna,  among  which,  those  belonging 
to  the  domain  of  Zoophytology  are  by  no  means  the  least 
considerable.  Having  been  favoured  by  Mr.  Barlee  with  the 
opportunity  of  examining  the  Polyzoa  collected  by  him 
within  the  last  two  years,  we  here  commence  the  description 
of  the  new  or  imperfectly  known  species  comprised  among 
them.  As  these  are  numerous,  and  our  limits,  so  far  as 
illustrations  are  concerned,  circumscribed,  the  description  of 
these  species  will  occupy  several  numbers  of  the  journal, 
although,  in  the  meanwhile,  brief  descriptions  of  most  of  the 
new  forms  were  presented  to  the  British  Association  at  its 
late  meeting. 

Sab-order.    Cheilostomaia. 

Earn.  1.    Flwirida. 

Gen.  1.    Fha^a.    Linn. 

1.  F.  Barlei,  n.  sp.    Pi.  XXV,  fig.  4. 

F,  polyzoario  foliaceo,  diviso^  lobcUo;  eellulU  obUmgU,  margine  simpliei; 
wicellulis  cueullatis ;  aviculariis  iniercelluku  ^arsis,  oblique  poriiU,  man- 
dibulo  iemieirculari. 

Cells  oblong,  with  a  simple  margin ;  ovicells  shallow,  cucullate ;  avicularia 
few,  scattereo,  placed  obliquely,  and  having  a  semicircular  mandible.  Polj- 
zoarium  foliaceous,  divided,  lobate. 

H<Uf.  Shetland,  Barlee, 

The  polyzoarium  of  this  species  bears  a  close  resemblance 
to  some  conditions  of  Flustra  foliacea ;  but,  when  examined,  it 
will  at  once  be  seen  to  be  wholly  distinct  from  that  and  all 
other  hitherto  described  species.  The  cells  are  of  the  same 
oblong,  rectangular  shape  as  those  of  F.  papyracea  and  F. 
truncata,  and,  as  in  those  species,  wholly  membranous  in 
front.  F.  Barlei  differs,  however,  from  both,  in  the  far 
la^er  size  of  the  cells,  which  is  at  least  double  that  of  the 
celk  in  either  of  the  species  named.     The  margin  is  wholly 
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unarmed^  as  in  F.  truncata,  Arom  which  F.  Barlei,  is  however 
distinguished^  not  only  by  the  far  smaller  dimension  of  the 
cells^  but  also  by  the  oblique  position  of  the  avicularia,  and 
the  widely  different  habit  of  its  growth.  F,  paptfracea, 
besides  its  having  a  small  marginal  spine  on  each  upper 
angle^  has  no  avicularia^  so  far  as  I  am  aware^  and  also  differs 
from  F.  Barlei  very  widely  in  habit. 

I^his  is  an  impettaiil  addition  to  tbe  British  Zoopl^- 
tological  Fauna  >  and  it  is  curious  that  so  large  and  well- 
marked  a  species  should  have  hitherto  escaped  recognition. 

Fft».  f.    Ittmbranipofida. 

Gctt,  S.    MfmbfvHvqtoflii.    Raiirt. 

1.  it.  eoMiff^ra,  n,  ifi,    tl.  JOLV,  Ag,  2. 

If.  inenutaM;  cellutit  ^jfrifornUbm,  supern^  anMiatii,  marpMe  fflabfo 
tpinii  t  aftnaid  MmnM  injCmU  Si/kreaik  ;  famittS  ttutffrmh^latd.  Avieularm 
€fi^hU,  Mer  HUiUai  tparik^  moickdido  iemieirtmlttri  imiirucUt, 

tncrtisting:  cells  pyrfform,  dotrtrtcted  ahiore,  etpacndec!  below,  with  a 
smooth  mttf^il  ttrmedf  with  thte6  jmin  o/  spines,  of  which  the  kmrest  afe 
fbfked\  hlMnDftiiibgminiiat.^  Anaak&rianiiincroiis^iiiiers|)«r9ed  among  ibo 
dcil9>  with  a  rovndra  or  sewieiroular  Hiaudihle* 

Had^  Sheilnad^  Barlee. 

When  in  a  state  of  tolerable  preservation^  no  confusion 
can  be  made  between  this  species  and  any  other.  Its  nearest 
ally,  perhaps,  is  M.  Fleminffii,  in  which  the  form  of  the  cell 
is  pretty  nearly  the  same,  and  the  number  of  marginal  spines 
equal ;  but  the  disposition  of  the  aivcularia  differs,  so  that 
even  in  much  worn  specimens,  sufficiently  distinct  characters 
may  in  most  cases  be  perceived.  When  the  marginal  spines 
are  tminjured,  the  peculiar  fort:ed  form  of  the  lowest  pair 
will  at  once  fitiffice  to  distinguish  the  present  from  any 
other  British  species.  In  M.  Fleminffii  also,  the  mandible  of 
the  avieularium  id  acutely  pointed,  whilst  in  M.  eomtgera  it 
is  rounded  and  obtuse. 

if.  vtdnercUa,  n.  sp.    PI.  XXY,  fig.  3. 

M.  UuruiUmi;  eaUulit  subpyrt/ormibus  seu  onalibus,  superne  angtuimiUi 
Meriurd  partd,  iemicireularia  ;  lamind gramdoidy  utrinque  fiuurd  sigmoided 
pMtmque  omatd;  margine  gfanuiasd,  inermi;  vibraaulU  interdeUttka  9parii», 

Inonutuig;  ceils  subpyriform  or  suboval;  aperture  small,  semicircular 
lamiBa  granular,  usualk  with  a  narrow  sigmoid  slit  on  either  side ;  margin 
granolat*,  unarmed,    vibntcuhi  scatteted  among  the  eells. 

Sab.  Shetland,  ^arl^tf;  on  stone. 

This,  so  far  as  I  ftm  iiwaa*^,  ift  the  only  Membrangtora 
fiimiflhed  with  tibracular  ittitettd  of  avicolarian  organs. 
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3.  M,  minaxy  n.  sp.    PL  XXV,  fig.  1. 

Jf .  adnata  ;  cellulis  pyriformiifut  infsrn^  angiuiaHs  ;  area  ovali,  aperiurd 
iri/oliaid ;  lamina  glabra;  margvne  ienui  spinis  elongatis,  gracUibMi,  4 
armaio,  Aviculario  magno,  sessui,  in  parte  anieriari  cellula,  medio  panto, 
mandibulo,  rostroque  peracutit ;  ovicellidis  rotundatis,  magnis. 

Adnate ;  cells  pyriform,  contracted  below ;  area  oocupj^ing  about  half  the 
front  of  the  cell  of  an  oyal  form,  with  a  smooth  thin  margin  armed  with  four 
slender,  elongated  spines ;  kimina  smooth ;  aperture  obscurely  trifoliate  in 
form.  A  large,  prominent,  (but  not  pedunculate,)  avicularium  placed  on 
the  middle  of  the  cell  in  front,  below  the  area,  and  having  a  yery  acute 
mandible  and  rostrum,  which  are  placed  transyerselj ;  oviceU  rounded,  pro- 
minent. 

Hab,  Shetland,  Barlee;  on  stone. 

The  strongs  prominent  ayienlarium  is  a  striking  charac- 
teristic of  this  species.  Its  mandible  and  rostrum  are  both 
pointed^  and  the  organ  is  placed  transversely  with  respect  to 
the  axis  of  the  cell* 

Gen.  3.  Lepralia.    Johnst. 

1.  Z.  ginuosa^  n.  sp.    PI.  XXIV,  figs.  3  and  3. 

L.  cellulis  subrhomdoideis,  tubplanis^  lined  elevatd,  sinuosd  siffunctii,  porosis; 
ori/lcio  suborbictUari,  infra  tinuato,  peristomate  tenui,  elevato. 

Cells  subrhomboidal,  flattened  in  front,  perforate,  separated  by  a  wayy, 
sinuous  line ;  orifice  suborbicular,  sinuated  below ;  peristome  thin,  raised. 

Jlab,  Shetland,  Barlee ;  on  shell.  Cornwall,  Peterhead,  Ipswich.  Peach. 

My  friend  Mr.  C.  Peach  is  of  opinion  that  this  species  is  identical  with 
one  found  by  him  in  the  localities  aboye  cited,  and  described  with  a  figure 
in  the  "  Report  of  the  Boyal  Institution  of  Cornwall  for  1851,"  But  I 
must  confess  that  his  figure  leads  me  to  doubt  the  eorrectnees  of  Mr. 
Peach's  surmise. 

2.  Z.  Malusii,  Audouin. 

Far,  Spinis  marginalibns  armata. 

In  the  '  Brit.  Mus.  Catalogue/  L.  Mahuii  is  placed  among 
the  unarmed  species^  but  subsequent  observation  has.  shown 
that  the  form  furnished  with  marginal  spines^  there  cited  as 
a  variety^  may  be  more  properly  regarded  as  the  typical 
aspect  of  L,  Malusii,  of  which  a  figure  is  here  introduced, 
taken  fix>m  a  specimen,  in  which  the  mode  of  origin  of  a  patch 
from  a  single,  central,  abnormal  cell  is  well  shown. 
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DESCRIPTION  OP  PLATES  XXIV  &  XXY* 

PLATE  XXIV. 
Pig. 

1. — Ltpralia  maluiii,  p.  125. 
8.—      y,       siMMOta,  X  25  d.,  p.  125. 
8.—      „        M         X  60  d. 

PLATE  XXV. 

1. — MemhwUjfora  rhj/nekota,  p«  125. 

a.  ATicularioiD,  open. 

b,  n  closed. 
2. — M.  comigerat  p.  124. 

3. — M»  vulnerata,  p  .124. 
^.^Flusira  BarUi,  p.  123. 

a.  Natural  sise  of  small  fragment. 

b.  ATicolarium,  x  50  d. 
e.  Portion,  X  26  d. 

.      -,  ?-  X  25  d.«  for  comparison, 

o. — Jr,  popyrcu^a    J 
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TRANSACTIONS  OF  MICEOSCOPICAL  SOCIETY. 


DESCRIPTION  OP  PLATE  I, 


Illustrating  Dr.  Greville's  paper  on  New  Species  of  Campylo- 

discus. 

Kg. 
1. — Campjflodiicus  'Normanianut, 

2,^C.  marginatua^  Johast. 

3. — C,  imperialis. 

4. — C.  noiatui. 

5.  ~C  ambiguMt. 

6. — C,  diplo8tictu8, 

7,--C.  KUionianut, 


All  the  fignres  are  X  400  diameters. 


TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATE  II, 

Illustrating  Dr.  Wallich's  paper  on  SiUceous  Organisms, 
Fig. 

2.—        „  „     var. 

3. — HemidUeui  cuneiformit^  n.  sp. 

4. —        „  „  end  view. 

6. — Siigmaphora  ratirata,  n.  sp.,  front  view. 

6. —        ,)  „  aide  view. 

7. —       „  loMceolata^  n.  sp.,  side  view. 

8. —        „  „  front  view. 

8a. — Half  of  median  line  of  ditto^  var.,  /3. 

9. — Atteromphalus  imbricatut,  n  sp. 
10. —  „  el^atu^  Qrev. 

11. —  n  malleiformii^  n.  sp^ 

12. —  „  sarcophagw^  n.  sp 

13. —  „  Greoillii,  n.  sp. 

14-15. — Asierolampra  Marylandica^  Bailej. 
16. — Chatoceros  baeieriattriwm, 
17.—        „  „  var. 

18. —        „        boreale^  BaUey. 
19. — Synedra  doHolus, 
20. — Nitztehta  lanceolaia,  Sm.,  var. 
21.^-Triceraiium  jmnciaiumy  n.  sp. 
22. — Coteinodiicus  radiaiut,  Ehr.,  var 
2Z,'-Xanihidium       „        P 
24.—       ,,         veitUum,  White. 
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JOURNAL  OF  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OF  PLATE  IV, 

lUustrating  Mr.  Clarke's  paper  on  Nerve-structure. 

Tig. 

l.-*Repie8ent8  an  elevation  or  ridge  of  the  white  sabfitance  on  the  surface 
of  a  primitiTe  nerre-fibre. 

2. — ^A  donbl&-oontot[red  primitive-fibre,  hardened  in  duromio  add,  and  mag- 
nified 670  diameters. 

"S.-^A  similar  fibre  treated  in  the  'same  way,  bat  wlt!i  its  outer  corrugated 
surface  more  or  less  broken. 

4  ft  5. — ^Two  detached  portions  of  a  fibre,  hardened  in  diromic  acid, 
showing  how  the  angular  bendings  give  rise  to  the  appearance  of 
fibres  or  tubules. 

6. — ^An  uninjured  double-contoured  primitive-fibre,  examined  immediate]/ 
after  death;  a,  axis-cylinder;  6,  outer  contour;  e,  inner  contour; 
d,  membranouff  sheath  bearing  an  elongated  nucleus. 

7  to  10. — Represent  fresh  primitive-fibres,  more  or  less  injured  %y  mani- 
pulation. 

11  to  16. — Represent  the  white    substance  of  Schwann,   between    the 
double  contour,  after  injury  fay  manipulation.    At  fig.  14  it  appears 
twisted  in  some  places  into  a  kind  of  knot ;  while  in  other  places  it 
is  simply  affected  by  indentations  of  various  lengths  and  breadths, 
which  are  represented  by  the  dark  spaces,  the  light  spaces  Laving 
the  appearance  of  fibres. 
17  to  20. — ^Represent  perfectly  fresli  primitive-fibres,  stretclied  and  other- 
wise injured  in  manipulation,  by  which  the  white  substance  has  been 
thrown  into  variously-shaped  convolutions,  ridges,  or  apparent  fibres 
21. — ^Represents  free  globular  contents  escaped  from*  the  nerve-fibres. 
22  and  23.^ — Two  fresh  nerve-fibres  thrown  into  ridges  of  various  shapes 
and  sizes,  under  the  influence  of  strong  acetic  acid.    In  fig.  23,  on 
the  surface  of  the  fibre,  are  two  or  three  spiral  ridges  similar  to  the 
spirals  seen  at  the  cut  end  of  fibres  hardened  in  chromic  acid. 
24. — 0,  free  nuclei  from  the  connective  tissue  and  sheaths  of  the  nerve- 
fibres  in  the  white  columns  of  the  spinal  cord  ;  b,  nucleated  cells  from 
the  same  parts  in  the  calf;  e,  cut  ends  of  two  primitive  nerve-fibres, 
hardened  in  chromic  acid,  and  presenting  the  appearance  of  spiral 
fibres.     The  angular  interspace  between  tliem  is  oooapied  by  a 
nucleated  cell. 
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DESCRIPTION  OF  PLATES  V,  VI, 

lUiLBtrating  Mr.  Briglitwell's  paper  on  New  or  Imperfecdy- 

known  Diatomaceae. 


PLATB  V» 
Kg* 

1. — Aetineeydiu  areoUUm  ;  a,  side  riew ;  b,  front  view  in  outline. 
9. — Aetinocpeiut^  side  yiew ;  tf,  front  view  $  d,  the  same  of  two  pnstnles 
undergoing  self-diyision,  both  in  outline;    these  two  figures  from 
drawings  by  Mr.  E.  Kitton. 
3i — Aiterdaw^a  Matylandiea^  Ehr.i  specimen  with  six  s^ments. 
4. — Ora^tedodUeui  pyxidieula,  Ehr. 
6. — AiUadodiseut  $culpiu9^  front  view. 
6. — Oreupedoditeut^  n.  spi,  fragment  of  a  Yal?e. 
7.—  >,  »     side  view. 

8. — Btephanogonia  polyg<ma,  Ehr. ;  a,  side  view  \  h^  front  view. 
9 .  ^HyalodiaeuSk 
10. — Aulacoducus  radiaimy  Bailey ;  a^  side  view  $  b,  front  view. 

PLATE  VI. 

11. — OyeloteUa,  n.  sp. ;  a,  side  view ;  b,  front  view  of  short  filament. 

12. — Ortupedodiscui,  n.  sp. 

IZ.-^Aulacodiseut,  abnormal  specimen. 

14. — Orihosira  oceanica  \  a,  side  view ;  b,  front  view  of  pustule  and  single 

valve  adherent. 
15. — Actinaeyelus,  n.  sp. 

16. — Qyeloiella,  n.  sp. ;  a,  side  view ;  5,  front  view. 
17. — EupodUcus. 
18. — AeUnopkania  tpUndens,  Shadb.,  showing  both  coarss  and  fine  markings. 

All  magnified  400  diameters. 


For  Description  of  Plate  VII,  illustrating  Mr.  Archer's  paper 

on  Desmidiacese,  see  Paper. 
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ORIGINAL  COMMUNICATIONS. 


On  American  Diatomace^.    By  Arthur  M.  Edwards^  Esq., 

New  York,  U.  S. 

A  PAPER  of  mine,  on  American  Diatomacese,  was  read 
before  the  London  Microscopical  Society,  March  30th,  1859, 
aad  published  in  their  Transactions,  in  which  an  omission 
occurred  which  I  herein  wish  to  rectify.  A  mistake  occurred 
in  re- writing,  so  that  the  description  of  -the  species  found  at 
Charleston  harbour,  S.  C,  was  left  out.  A  paper  on  this 
subject,  by  the  present  writer,  was  read  before  the  New  York 
Lyceum  of  Natural  History,  February  21st,  1859,  a  copy  of 
which  is  annexed : — 

On  the  Microscopic  forms  of  the  Harbour  of  Charleston,  South 

Carolina. 

In  the  year  1850,  Professor  Bailey  published  in  the  'Smith- 
sonian Contributions  to  Knowledge,'  a  list  of  the  microscopic 
organisms  which  he  had  found  in  mud  collected  from  the  logs 
of  wharves,  and  from  other  situations  in  the  harbour  of 
Charleston,  S.  C,  which  contained  two  new  species,  besides 
many  other  curious  forms;  and  in  the  year  1853,  he  de- 
scribed four  species  of  Ehrenberg's  genus  AtUisctts,  three  of 
which  are  also  found  at  Charleston,  though  Bailey  failed  to 
detect  them.     Bailey's  list  is  as  follows  : — 

Actiniscus  sirius»  EAr,  Navicula  sigma,  EAr. 

Actinoyclus  bioctonarius,  EAr.  Pinnularia  interrupta,  EAr. 
Actinoptjchus  senarius,  EAr.  „        didjma,  EAr. 

Biddulphia  pulchella,  Gray.  „        lyra,  EAr, 

Cocconeis  scutellum,  Ehr.  Haphoneis  rhombus,  EAr. 

Coscinodiscus  eccentricus,  EAr.  Stauroptera  aspera,  EAr. 

Bictjocha  fibula,  EAr.  *Surirella  circumstuta,  B. 

Eupodiscus  Rogersii,  EAr.  Terpsina  musica,  EAr. 

*        „  radiatus,  B.  Triceratium  fayus,  EAr. 

GaUlionella  sulcata,  EAr.  „  alternaos,  B. 

Certain  of  these  have  been  re-named  by  later  obserrers^ 
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or  have  been  found  to  be  synonymous  with  already  described 
species^  and  should  be  designated  thus : — 

Actinocyclus  bioctonarius,  Ekr.  =  CJoscinodiscus  actinoptychus,  Edw. 

Actinoptychus  senarius^  Ehr.  =  ActinophcDuia  spleiidens,  Shad» 

Eupodiscus  Hogersii,  EAr,  =  Eupodiscus  argus,  Ehr. 

Pinnularia  didynia,  EAr.  e=  Navicula  didyma,  JT. 

„        lyra,  EAr,  =  „      lyra,  K.     ^ 

Raphoneis  rhombus,  EAr.  =  Boryphora  amphiceros,  X, 

Staaroptera  aspera,  EAr.  =.  Stauroneis  pulcliella,  W.  S, 

Surirella  circumstuta,  B.  =  Tryblionelia  scutellum,  W.  S. 

Gaillionella  sulcata,  EAr.  =  Orthosira  mariua,  EAr. 

ActiniacM  sirius,  Ehr.^  and  Dictyocha  fibtda,  Ehr.,  are 
neither  of  them  Diatoms^  and  are  most  probably  portions  of 
the  skeleton  of  a  Holothuria. 

Some  two  years  back^  I  received  from  a  friend  residing  at 
Charleston  some  of  the  so-called  black  "pluff''  mud,  taken 
fitwn  between  watermarks^  and  which  I  found  to  be  extremely 
rich  in  Diatomaceous  forms.  The  following  species  were 
observed:—- 

Aotinocyclus  undulatus,  EAr.  Epiihemia  Hyndmanii,  JF.  S. 

A6tinopb(enia  splendens,  SAad.  „        musoulus,  K. 

AulisCns  cselatus,  3.  Naricula  didyma,  K. 

„      pruiDosus,  B.  *      „        maculata,  n.  9p. 

„      puuctatus,  B.  ^      „       perma^na,  n.  sp. 

Biddulpbia  rhombus,  W.  S.  Nitzschm  scalans,  W,  S. 

„         aurita,  BrSb.  Pleurosigraa  angulata,  W.  S. 

Caropylodiscus  cribrosus,  W.  S.  Tiiceratium  alternans,  B. 

Gocconeis  scutellum,  EAr.  favus,  EAr. 

Goscinpdiscus  actinoptychus.  Edw,  punctatum,  T.  B. 

i,          eccentricus,  EAr,  Tryblionelia  acutelluni,  W  S. 

„         lineatus,  EAr.  ,»         punctata^  W.  S. 

y,         oculus-iridis,  EAr. 

,j         radiatus,  EAr. 

„         snbtilis,  EAr. 

The  Navicula  sigma,  Ehr.,  of  Bailey^s  list,  is  most  probably 
syncmymous  with  the  Pleurosigma  anffukUa,  W.  S.,  of  mine. 
Those  species  marked  with  an  asterisk  {*)  are  new,  and  are 
characterised  as  follows  : — 

Navicula  maculata,  n.  sp.^=s Stauroneis  tnaculata,  B.,  1850. 

"  Lanceolate  or  elliptical ;  ends  slightly  produced  and 
rounded ;  surface  punctato-striate,  with  a  large  smooth  cen- 
tral space.*^  Bailey.  To  this  description  I  have  to  add  the 
foUomng  measurements :  length  "055  in. ;  breadth  '00216  in. ; 
striae  coarsely  moniliform,  12  in.  '001  in. 

Navicula  permagna,  n.  Bp.^Pinnularia  j^ermagna,  B.,  1850. 

"Large,  lanceolate  on  the  ventral  faces,  with  punctato- 
atriate  marginal  bands,  and  %  broad,  smooth  central  stripe ; 
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ends  slightly  rounded/^  Bailey,  I  have  as  yet  only  found 
this  species  in  small  quantities^  and  have  been  unable  to 
make  its  measurements.  There  can  be  no  doubt  that  these 
tvro  species  should  be  placed  in  the  genus  Navicula,  as  the 
seeming  stauros  in  the  first,  the  presence  of  which  would 
seem  to  rank  it  in  that  of  Stauroneis,  is  only  a  blank  space, 
.  such  as  is  seen  in  many  species  of  Navicula,  as  N.  elegans, 
&c.  The  presence  of  moniliform  striae  in  the  second  species 
removes  it  from  Pinnularia,  which  is  characterised  by  its 
markings  being  costse,  not  resolvable  into  dots.  Of  N. 
maculata,  I  have  speoimens  irom  Duval's  Creek,  near  Enter- 
prise, Florida,  for  which  I  am  indebted  to  Dr.  Christopher 
Johnston,  of  Baltimore,  Md. 

I  here  mention  a  fact  that  has  come  within  my  notice 
while  examining  this  gathering.  Smith's  Enpodiseus  radiattis, 
as  described  and  figured  in  the  first  volume  of  his '  Synopsis,^  is 
not  the  same  as  the  form  described  under  that  name  by 
Bailey  in  1850.  Roper  has  remarked  this  same  fact  ('  Trans. 
Mic.  Soc.,^  London,  vol.  vii,  p.  19),  but  was  in  some  doubt 
untii  I  had  the  pleasure  of  forwarding  him  authentic 
specimens  of  it  from  Bailey's  cabinet,  when  he  wrote  to  me 
that  the  examination  of  them  confirmed  his  opinion  that 
Smith  was  in  error  in  referring  the  Thames  diatom  to  that 
species.     It  is  perfectly  distinct,  and  a  true  Eupodiscus. 

Since  the  above  article  was  written,  I  have  been  lead,  by 
the  advice  of  Dr.  Arnott,  to  reconsider  the  subject  of  the 
species,  which  I,  in  my  paper  on  American  Diatoms,  called 
Cosdnodiscus  actinoptychus.  This  belongs  to  Ehrenberg's 
genus  Actinocycltuf,  the  species  of  which  are  characterised  by 
the  number  of  rays, — a  loose  character.  It  should  therefore 
be  placed  in  that  genus  for  the  present,  the  specific  name 
being  left  blank  until  more  is  known  of  its  natural  history. 


130 


TRANSLATION. 


Atmosphxric  Micrography.      Observations  on  the  Cor* 
PU8CLE8  suspended  in  the  Atmosphere.    By  M.  Pouchet. 

(*  Comptes  rendus/  March  Slst,  1859.) 

The  atmosphere  contains,  in  suspension,  numerous  cor- 
puscles, consisting  of  the  detritus  of  the  mineral  crust  of  the 
earth,  animal  and  vegetable  particles,  and  the  minutely 
divided  debris  of  the  various  articles  employed  in  our  wants. 
These  various  kinds  of  corpuscles  are  more  numerous  and 
more  voluminous  in  proportion  to  the  degree  in  which  the 
atmosphere  is  agitated  by  the  wind;  and  they  constitute 
what  we  term  ^^  dust.'* 

This  "  dust"  being  simply  the  deposit  of  the  corpuscles 
carried  in  the  atmosphere,  it  is  evident  that  the  attentive 
study  of  its  composition  is  simply  a  microscopic  analysis  of 
the  air. 

The  granules  of  mineral  origin,  partly  going  to  form  the 
dust,  present  but  little  variety.  They  are  derived  essentially 
from  the  detritus  of  the  rocks  which  are  exposed  in  the 
country  where  the  dust  is  observed. 

The  debris  derived  from  the  animal  kingdom  consists 
chiefly  of  the  following  articles : — ^various  animalcules  in  a 
dry  state  and  of  extreme  minuteness,  such  as  entozoa  be- 
longing to  the  genus  Oxyuris  and  Vibriones  of  several 
species.  I  have  often  also  noticed  the  skeletons  of  siliceous 
Infusoria,  especially  of  Navicula,  BadllaruB,  and  other 
diatoms;  fragments  of  the  antennae  of  Coleoptera;  scales  of 
diurnal  and  nocturnal  Lepidoptera ;  fibres  of  wool  of  various 
colours  derived  from  our  clothes,  often  of  a  beautiful  blue, 
bright  red,  or  green*  hairs  of  the  rabbit,  bat,  &c. ;  the 
barblets  of  feathers;  fragments  of  the  tarsi  of  insects; 
epithelial  cells;  fragments  of  the  skin  of  various  insects; 
particles  of  cobweb.  Twice  only,  in  more  than  a  thousand 
observations,  have  I  observed  one  of  those  large  ova  of 
Infusoria  having  a  diameter  of  0*0150  mm.,  denominated  by 
naturalists  "  cysts." 

The  corpuscles  contained  in  "  dust"  belonging  to  the  vege- 
table kingdom,  observed  by  me,  are  the  following : — frag- 
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ments  of  the  tissue  of  various  plants ;  a  few  ligneous  fibres ; 
more  frequently  fragments  of  cells  and  vessels ;  often  hairs  of 
the  nettle  and  other  plants ;  numerous  filaments  of  cotton^ 
usually  white^  but  sometimes  of  various  colours^  also  derived 
from  articles  of  dress ;  some  fragments  of  anthers  and  pollen- 
grains  of  malvaceous  plants^  of  Epilobium  and  Pinus ;  spores 
of  cryptogamous  plants^  but  in  very  small  number.  Lastly, 
I  have  constantly  noticed,  and  almost  invariably  where  my 
observations  have  been  extensive,  a  very  notable  quantity  of 
wheat-starch  mixed  with  the  dust,  whether  recent  or  old ; 
and,  in  rare  instances,  may  be  found  the  starch  of  oats, 
barley,  and  the  potato. 

It  is  evident,  therefore,  that  the  atmosphere  holds  in  sus- 
pension a  certain  quantity  of  wheat-starch  among  its  dust- 
corpuscles.  This  substance  is  met  with  in  all  places  where 
it  enters  into  articles  of  .food,  and  it  may  readily  be  distin- 
guished by  its  physical  and  chemical  characters.  The  grains 
of  which  it  consists  are  sometimes  ovoid,  sometimes  spherical ; 
in  diameter  they  usually  vary  from  0*0140  to  0'0280mm. 
Besides  these  numerous  extremely  minute  incipient  granules, 
may  be  seen  others  less  than  0'0028mm.  in  diameter.  The 
larger  grains  are  very  rare;  those  of  a  medium  size  far 
more  common,  and  the  very  minute  ones  extremely  abundant. 
In  the  large  granules  the  concentric  layers  and  hilum  may 
sometimes  be  readily  distinguished.  It  is  rather  curious  to 
remark  that  this  starch,  notwithstanding,  in  some  instances, 
its  secular  existence,  still  afibrds  all  the  physical  and  chemical 
properties  of  the  recent  substance.  The  only  difference 
being  that  the'  very  ancient  presents  a  light-yellow  tint. 
When  boiled  in  water  it  swells  and  dissolves.  Very  weak 
hydrochloric  acid  has  no  effect  upon  it ;  it  is  coloured  blue 
by  iodine  with  greater  or  less  intensity ;  and  sometimes  its 
colour  disappears  under  the  influence  of  light.  One  circum- 
stance which  has  struck  me,  is,  that  among  starch  found  in 
dust  several  centuries  old,  I  have,  from  time  to  time,  met 
with  grains  which  had  spontaneously  assumed  a  beautiful  clear 
violet  colour.  Was  this  due  to  the  influence  of  time,  or  to 
the  vicinity  of  the  sea,  or,  lastly,  according  to  M.  Chatin,  to 
the  traces  of  the  vapour  of  iodine  contained  in  the  atmo- 
sphere? Finally,  that  no  doubt  may  be  entertained  with 
respect  to  the  identity  of  this  aerial  fecula  with  ordinary 
starch,  I  would  add,  that  its  effect  upon  polarized  light  is 
the  same,  except  that,  when  procured  from  a  very  ancient 
deposit,  its  polarizing  property  is  less  energetic. 

It  is  evident  that  it  is  this  fecula  thus  perfectly  charac- 
terised by  its  physical  and  chemical  properties,  that  M.  De 
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Quatrefages  has  taken  for  the  ova  of  microzoa.  It  is  the 
most  minute  grains  of  this  substance  to  which  he  refers  when 
he  states,  that  he  *^  could  easily  recognise  in  the  dusf  several 
of  those  minute  corpuscles  of  a  spherical  or  ovoid  form^  well 
known  to  all  mjcrographers^  and  which  involuntarily  suggest 
the  idea  of  an  extremely  minute  ovum."^  This  image  is 
correct,  but  the  illusion  is  at  once  dissipated  by  the  slightest 
chemical  test,  which  proves  that  the  granules  in  question 
can  be  nothing  else  than  either  extremely  fine  amylaceous 
grains  or  siliceous  particles,  which  I  have  frequently  ob« 
served^  and  which  are  of  such  extreme  tenuity^  as  under  the 
microscope  to  present  the  appearance  of  transparent  spherical 
granules. 

Astonished  at  the  comparative  abundance  of  the  amyla- 
ceous particles  which  I  found  among  the  atmospheric  cor* 
puscles^  and  in  order  to  obtain  a  rigorous  demonstration  of 
the  fact,  I  determined  to  examine  dust  of  all  ages  and  from 
all  localities*  I  have  investigated  the  monuments  of  our 
great  cities,  others  on  the  sea-shore  and  in  the  desert ;  and, 
in  the  midst  of  the  immense  variety  of  corpuscles  universally 
floating  in  the  air,  have  almost  everywhere  met  with  starch 
in  greater  or  less  abundance.  Gifted  with  an  extraordinary 
self-conservative  power,  time  seems  scarcely  to  aifect  it. 

However  remote  may  be  the  antiquity  of  the  atmospheric 
corpuscles,  starch  still  recognisable  is  found  among  them.  I 
have  discovered  its  presence  in  the  most  inaccessible  recesses 
of  our  old  Gothic  churches  mixed  with  the  dust,  blackened 
by  an  existence  of  from  six  to  eight  centuries.  I  have  even 
found  it  in  the  palaces  and  subterranean  chambers  of  the 
Thebaid,  where  it  would  date  probably  from  the  epoch  of  the 
Pharaohs. 

It  may  be  afiSrmed,  as  a  general  proposition,  that  in  all 
countries  where  wheat  constitutes  the  basis  of  food,  its 
starchy  element  penetrates  everywhere  with  the  dust,  and  is 
found  mixed  with  it  in  more  or  less  considerable  quantity. 
It  is  more  abundant  in  situations  near  the  centre  of  towns 
and  at  a  low  level,  whilst^  in  proportion  as  we  go  to  greater 
distances  from  the  great  centres  of  population,  and  explore 
the  more  isolated  monuments,  does  the  starch  become  less 
and  less  abundant,  and  its  grains  more  and  more  minute. 
I  have  been  unable  to  detect  any  either  in  the  Temple  of 
Jupiter  Serapis,  situated  on  the  shores  of  the  Gulf  of  JBaise^ 
or  in  that  of  Venus  Athor,  placed  on  the  confines  of  Nubia. 
Nevertheless,  I  have  collected  some  in  subterranean  temples 
of  Upper  Egypt. 

•  'Comptes  rend./  Paris,  1859,  t.  xlviii,  p.  31. 
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It  is  remarked  also^  that  in  proportion  to  the  devation 
reached  on  mountains  or  on  buildings^  the  amount  of  fecula 
mixed  with  the  atmospheric  detritus  is  diminished.  In  the 
Abbey  of  F^amp^  which  is  below  the  level  of  the  ground, 
and  situated  in  the  middle  of  the  town,  starch  abounds  in 
the  dust  of  its  chapels.  In  the  Cathedral  of  Rouen  a  con- 
siderable quantity  is  met  with  in  the  lower  part  of  the 
tower  of  Georges  d'Amboise,  the  proportion  gradually  dimi-> 
nishing  as  we  ascend.  Whilst  still  abundant  in  the  ancient 
dust  found  in  the  roof  of  the  choir,  it  becomes  more  and 
more  rare  when  we  mount  into  the  spire.  Very  little  is 
found  at  the  base  of  the  cast-iron  pyramid,  and  not  a  single 
^in  at  its  summit. 

In  an  isolated  chapel  situated  on  the  sea-shore,  and  built 
on  a  beach  about  110  metres  in  elevation,  the  dust  lodged 
on  a  statue  was  composed,  in  great  part,  of  calcareous 
particles,  derived  from  the  sides  of  the  mountain,  and  con- 
veyed by  the  wind  to  the  floor  of  the  building,  which  is  open 
day  and  night  to  pilgrims.  In  the  same  situation  were  also 
found  a  great  number  of  scales  of  lepidopterous  insects,  which 
bad,  doubtless,  often  sought  shelter  there  ;  but  very  rarely  was 
a  grain  of  starch  perceived  in  the  field  of  the  microscope ; 
whilst  in  the  detritus  of  towns,  on  every  trial,  several  grains 
of  a  medium  size,  and  a  considerable  number  of  more  minute 
dimensions,  would  have  been  noticed. 

A  battery  also  placed  on  the  shore,  and  in  an  isolated  situa- 
tion, and  which  had  not  been  opened  for  sixty  years,  afforded 
a  black  dust,  which  was  as  poor  in  starch  as  that  of  the 
ehapel  above  mentioned.  But  the  dust  itself  was  of  a  wholly 
different  nature,  being  composed  almost  entirely  of  very 
angular,  transparent,  colourless  particles  of  silex.  The 
starch  was  so  scarce  in  this  dust,  that  often  not  more  than 
a  single  grain  could  be  discovered  in  a  dozen  observations. 

This  dissemination  is  a  phenomenon  so  general  and  so 
widely  diffused  in  places  where  wheat  is  used  for  food,  that 
there  is  no  nook  or  comer  into  which  starch  does  not  in- 
sinuate itself  with  the  air.  It  is  found  in  everything,  and  in 
all  situations  into  which  the  latter  penetrates.  The  most 
obscure  comers  of  our  Gothic  buildings  have  afforded  this 
substance  in  the  ancient  dust  which  had  never  been  dis- 
turbed in  the  memory  of  man.  I  have  even  found  it  in  the 
interior  of  the  cavity  of  the  tympanum  in  the  skull  of  a 
mummified  dog  which  I  procured  from  a  subterranean 
temple  in  Upper  Egypt.  M.  Ch.  Robin,  whose  obsarvationa 
accord  with  mine,  has  discovered  starch  on  the  surface  of 
the  human  skin,  whence  it  may  be  procured  by  scraping 
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with  a  sharp  instrument  either  in  the  dead  bodj  or  of  a 
living  person. 

All  these  observations^  if  it  were  needed,  might  be  sup- 
ported by  biological  proofs.  Until  the  contrary  can  be 
shown  experimentally,  it  may  be  said  that  the  air  is  so 
rarely  the  vehicle  of  ova,  and  the  dust  so  rarely  their  recep- 
tacle, that  when  the  latter  is  subjected  to  an  elevated  tem- 
perature, it  is  no  less  fecund  in  animalcules  than  that  wluch 
has  not  been  heated ;  which  would  not  be  the  case,  were  the 
hypothesis  of  aerian  dissemination  of  ova  founded  in  truth. 

I  have  often  repeated  the  following  experiment.  I  have 
taken  3  grammes  of  an  ancient  dust,  and  placed  it  in  a 
thin  tube,  heated  to  2 IS*'  C,  in  an  oil-bath,  for  an  hour  and 
a  quarter.  The  dust  has  afterwards  been  put  into  30 
grammes  of  artificial  water,  and  the  whole  covered  with  a 
bell-glass.     At  the  end  of  five  days,  and  at  a  mean  tem- 

f>erature  of  20°  C,  the  wat^r  was  crowded  with  animalcules  of 
arge  size — Colpoda  and  ParamcBcium,  The  same  result  takes 
place  with  dust  which  has  not  been  heated.  What  has  been 
taken,  therefore,  for  ova  deposited  from  the  atmosphere,  was 
not  really  such ;  for,  in  that  case,  the  dust  which  had*  been 
heated  would  have  been  infertile,  the  germs  contained  in  it 
having  been  killed  by  a  temperature  of  215°  C. 

Another  very  simple  experiment  also  proves  that  it  is 
impossible  to  discover  any  living  germ  in  the  atmosphere* 
By  means  of  an  inhaling  flask  I  caused  100  litres  of  air  to 
pass  through  a  safety  tube  whose  bulb  contained  two  cubic 
centimetres  of  distilled  water.  At  the  end  of  eight  days  I 
was  unable  to  discover  a  single  animalcule  or  ovum  in  this 
small  quantity  of  water,  in  which  the  latter,  themselves,  could 
not  escape  observation,  now  that  they  have  been  completely 
described  and  measured,  and  are  well  known  in  several  species. 
On  the  contrary,  if  I  place  in  a  cubic  decimetre  of  distilled 
water  5  grammes  of  a  fermentable  substance,  sheltered 
by  a  bell-glass  having  a  capacity  of  one  litre,  at  the  end  of 
eight  days,  and  at  a  temperature  of  18""  C,  the  whole  surface 
of  the  water  is  occupied  by  incalculable  myriads  of  ani- 
malcules. 

The  memoir  concludes  with  the  detail  of  particular  observa- 
tions on  dust  collected  in  the  following  localities : 

Tower  of  Georges  d^Amboise,  at  ^uen.  Interior  of  the 
Abbey  at  Fecamp.  Ruins  of  Thebes.  Tomb  of  Ramses  II. 
Sepulchral  chamber  of  the  Great  Pyramid.  Temple  of  Venus 
Athor,  at  Philoe.  Temple  of  Serapis,  at  Puzzuoli.  Skull  of 
a  mummified  dog,  from  the  subterranean  vaults  of  Beni- 
Hassan.     The  cabinet  of  a  Jewish  antiquarian  at  Cairo. 


136 


NOTES  AND  CORRESPONDENCE. 


Angular  Aperture. — ^My  object  in  the  paper  on  the  subject  of 
angular  aperture^  which  you  were  good  enough  to  insert 
(p.  256^  last  volume)^  was  simply  to  facilitate  the  application  of 
Mr.  Lister's  method  of  measurement^  by  showing  how  that 
method  might  be  made  available  independently  of  the  special 
apparatus  usually  considered  requisite  for  this  purpose.  Mr. 
Hendry,  therefore  (p.  61,  present  volume),  is  mistaken  if  he 
supposes,  as  he  seems  to  do,  that  I  claim  for  the  method,  as 
described  by  me,  superiority  in  point  of  accuracy  to  the 
method  as  usually  practised.  I  do  not  do  that,  but  I  claim 
for  it  equality  in  this  respect.  An  angle  is  determined  quite 
as  accurately  by  measurement  of  the  sides  of  the  triangle  to 
which  it  belongs,  as  by  measurement  of  its  subtending  arc. 
The  use  of  two  candles  saves  the  trouble  of  moving  the  one 
candle,  if  one  only  is  used,  from  one  side  of  the  field  of  view 
to  the  other;  and  the  indication  of  these  being  properly 
placed  will  easily  be  found  to  be  in  exact  accordance  with 
the  corresponding  indication  in  Mr.  Lister's  method,  as 
usually  described. 

But  I  am  surprised  at  Mr.  Hendry's  statement,  that  "  my 
rule  gave  no  provision  for  angles  exceeding  90°."  I  know  of 
no  ground  for  this  statement.     Take  his  fourth  example  : 

Lights  apart,  44  inches ;  distance  of  lens,  10  inches. 

Hence  44  -^  (10  x  2)  =  22.  On  reference  to  Hutton's 
Tables,  I  find  this  to  be  the  tangent  of  65°  33'.  The  aperture 
therefore  is  131°  6'. 

Mr.  Hendry,  perhaps,  has  only  a  table  of  logarithmic 
tangents.  Very  well.  The  logarithm  of  2*2  is  0*3424,  to 
which  adding  10,  to  accommodate  it  to  the  tabular  radius,  it 
becomes  10*3424;  and  this  is  the  logarithmic  tangent  of 
65**  33',  as  before.— M.  Gray,  7,  St.  Paul's  Villas,  Camden 
Town,  December  5th,  1859. 

A  Sew  Cement  for  mounting  Objeots  fidr  the  Microscope,  either 
in  dry  cells  or  in  fluid. — I  have  found  that  great  rapidity  is 
obtained  in  mounting  objects  in  a  cement  made  with   as- 
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phaltum  dissolved  in  Benzine  or  Benzole  instead  of  turpentine, 
because  it  dries  so  quickly  that  a  great  many  more  objects 
can  be  mounted  and  finished  in  a  day  with  it  than  with  any 
other  cement.  1  finish  it  off  with  a  coat  of  asphalt  in  tur- 
pentine, to  give  it  a  smooth  appearance. 

It  should  be  kept,  like  all  cements  for  the  mounting  of 
microscopic  objects,  in  a  capped  bottle,  so  that  the  brush  is 
always  soft  and  ready  for  use. 

Benzole  is  also  the  most  convenient  solvent  for  removing 
superfluous  balsam  from  the  outside  of  the  glass  covers  under 
which  objects  are  mounted  in  that  medium. — J.  W.  Law- 
RANCE,  Peterborough.* 

BagistratioiL  of  Ol^eots. — I  beg  to  subjoin  notice  of  a  simple 
mode  of  registering  objects  on  slides,  which  was  devised  by 
me  in  India,  and  has  answered  all  ordinary  purposes  so  effici- 
ently as  to  induce  me  to  hope  it  may  prove  useful  to  micro- 
scopists. 

It  possesses  three  great  advantages, — ^in  requiring  no  sepa- 
rate apparatus,  no  special  adjustment  of  slides  or  stage,  and 
costing  nothing.  It  is  adapted  for  use  with  all  the  higher 
powers  of  the  microscope.  Although  more  readily  available 
where  the  body  of  the  instrument  admits  of  lateral  displace- 
ment, it  may  nevertheless  be  used  where  no  such  arrange- 
ment exists,  by  simply  elevating  the  body  to  a  sufficient 
height  to  allow  of  the  bearings  of  the  spot  of  light  given  off 
from  the  illuminator  being  accurately  taken  by  the  eye  and 
hand. 

Suppose  an  object  to  be  in  the  centre  of  the  field  of  vision. 
The  body  of  the  microscope  is  either  turned  aside  or  raised, 
as  the  case  may  be.  The  slide  being  securely  clamped  in 
position,  two  minute  marks  are  made,  with  a  writing  diamond, 
perpendicularly  above,  and  in  a  line  horizontal  with,  the  spot 
of  light  thrown  upon  the  object  by  the  condenser.  The 
smaller  the  spot  of  light,  of  course,  the  more  eiwy  will  it  be 
to  denote  the  situation  of  an  object  accurately.  The  slide  is 
now  removed,  and  the  scratches  are  converted  into  short 
vertical  and  horizontal  lines,  varying  in  length  according  to 
convenience.  These  two  lines  are  now  joined  together  by  a 
third  line ;  and,  lastly,  a  number  is  attached,  at  either  angle 
thus  formed,  for  entry  in  the  note- book  or  catalogue  cff  the 
observer. 

To  find  the  object  again,  all  that  has  to  be  done  is  to  place 
the  slide  on  the  stage,  and  the  body  of  the  microscope  being 

*  The  addition  of  a  little  gold  size  to  the  solution  of  asphaltum  in  beusine 
will  be  found  useful  in  rendering  it  less  brittle. — [Eds.] 
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either  turned  aside  or  elevated  as  before^  to  move  the  slide  to 
and  fro^  either  by  hand  or  stage  movements,  until  the  spot  of 
light  from  the  condenser  indicates  the  spot  at  which  the 
vertical  and  horizontal  lines  beyond  the  margin  of  the  cover 
would  intersect  each  other,  if  produced. 

Of  course,  upon  the  accuracy  with  which  the  bearings  have 
been  taken  will  depend  the  facility  of  finding  an  object.  But 
with  ordinary  care  and  a  tolerably  true  eye,  there  is  no  diffi- 
culty. 

The  following  diagram  will  show  the  mode  of  registry,  and 
how  it  may  be  applied  to  any  number  of  objects  on  the  same 
slide— 


The  dots,  it  is  almost  unnecessary  to  remark,  are  appended 
merely  with  a  view  to  indicate  the  points, at  which  the  objects 
to  be  registered  occur. — G.  L.  Wallich. 

Improvement  of  the  Camera  Lucida. — One  of  M.  Nachet's 
ingenious  applications  of  the  prism  to  the  microscope  fur- 
nishes a  hint  for  the  improvement  of  the  camera  lucida, 
which  1  desire  to  bring  under  the  notice  of  yourself  and  your 
readers.  I  refer  to  the  arrangement  described  and  figured 
on  p.  706  of  the  second  edition  of  Dr.  Carpenter's  work  on 
the  microscope.  A  prism  of  peculiar  form  is  there  seen,  ap- 
plied as  a  camera  lucida  to  a  vertical  microscope. 

To  the  arrangement  in  question,  as  a  whole,  I  do  not  attach 
much  importance;  for,  first,  our  English  microscopes  are 
generally  of  too  tall  a  build  to  admit  of  being  at  all  commo- 
diously  used  in  a  vertical  position  for  any  length  of  time ; 
and,  secondly,  if  they  could  be  commodiously  so  used,  the 
stage  would  be  in  the  way  of  the  hand ;  whUe,  moreover,  the 
paper  not  being  in  the  place  where  it  seems  to  be,  but  away 
in  front  of  the  instrument,  I  venture  to  think  that  this  would 
seriously  interfere  with  the  free  use  of  the  pencil  in  tracing 
the  image. 

It  is  to  a  small  adjunct  of  M.  Nachet's  prism  that  I 
refer,  as  holding  out  a  prospect  of  advantage ;  I  mean  the 
piece,  marked  b,  in  Dr.  Carpenter's  figure.  It  is  well  known 
that  many — perhaps  most — ^microsoopiAts  find  considerable 
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difficulty  in  using  the  camera  lucida  as  at  present  constructed, 
owing  to  the  constrained  position  in  which  the  eye  must  be 
held,  half  the  pupil  over  and  half  beyond  the  edge  of  the 
prism.  A  partial  remedy  for  this  difficulty  would  be  found  in 
discarding  the  present  form  of  prism,  with  its  two  reflecting 
surfaces,  and  using  a  prism  having  only  one  such  surface,  and 
drilling  a  small  hole  through  it  vertically.  Through  this  hole 
the  paper  would  be  seen,  while  the  image  would  be  visible  by 
the  rays  reflected  from  the  inclined  surface  of  the  prism. 
The  objection  to  this  is  that  the  hole  would  act,  as  regards 
the  rays  entering  the  prism,  as  an  opaque  rod,  and  so  render 
useless  the  portion  of  the  reflecting  surface  immediately 
behind  it.  A  complete  remedy  for  the  difficulty  is  suggested 
by  inspection  of  Dr.  Carpenter's  flgure.  Instead  of  making 
a  hole  in  the  prism,  let  there  be  attached  to  the  centre  of 
its  inclined  surface,  by  Canada  balsam,  an  oblique  segment 
of  a  small  glass  cylinder,*^  so  that  its  base  should  be  pa- 
rallel to  the  upper  surface  of  the  prism.  The  effect  now, 
on  looking  into  the  prism,  will  be  precisely  that  of  a 
a  hole  through  it,  without  the  drawback  attendant  upon  an 
actual  hole.  The  paper  will  be  clearly  seen  through  the 
prism  and  the  cylinder,  and  the  image  by  reflection  from  the 
inclined  surface  of  the  prism,  the  whole  of  which  surface  will 
now  be  available,  with  the  exception  of  the  spot  where  the 
cylindrical  segment  is  attached,  which,  however,  will  be  so 
small  as  not  to  be  productive  of  any  injurious  effect.  In  flne, 
so  far  as  I  at  present  see,  I  feel  warranted  in  expressing  a 
belief  that  by  the  adoption  of  the  arrangement  now  suggested, 
the  difficulty  hitherto  attendant  on  the  use  of  the  camera 
lucida  would  be  entirely  prevented. 

It  has  often  been  matter  of  wonder  with  me  why  our 
opticians  continue  to  supply,  for  microscopical  purposes,  the 
prism  with  two  reflecting  surfaces.  These  are  requisite  in 
other  applications  of  the  camera,  for  the  erection  of  the 
image.  But  in  its  application  to  the  microscope  we  do  not 
want  this.f  What  we  want,  if  we  had  a  preference  in  the 
matter,  is  that  the  inversion  caused  by  the  first  reflection  be 


*  Dr.  Carpenter  calls  Nachet's  "  piece  b"  a  prism.  I  think  he  must  be 
wrong.  The  quasi  hole  will  be  of  the  form  of  a  direct  section  of  the  piec$ 
employed.  A  square  prism  would  give  a  square  hole,  and  a  cylinder  a  eir- 
eular  one. 

f  A  polished  steel  disc  (Amici*s  disc)  has  sometimes  been  employed 
instead  of  the  more  usual  Wollaston's  camera.  But  the  latter  will  always 
be  preferred  by  those  who  draw  from  the  microscope,  simply  for  tiie  reason 
that  the  image  thrown  on  the  paper  by  it  corresponds  in  position  with  that 
viewed  throogb  the  microscope. — [Eds.] 
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left  alone.  I  should  think  that  a  prism  with  only  one  re- 
flecting surface  would  be  much  more  easily  worked  than  one 
with  two.  A  prism  of  the  latter  form,  however,  is  spoiled 
by  the  slightest  clipping  of  the  edge;  while,  in  the  arrange- 
ment I  have  proposed,  the  edge  does  not  come  into  use — and 
it  might  perhaps  be  found  more  advantageous  in  the  working 
to  have  the  edges  truncated. — P.  Gray,  7,  St.  Paulas  Villas, 
Camden -Town,  N.W. 


On  the  Barer  and  Undescribed  Species  0/ Diatomace^b. 
By  T.  Brightwell,  P.L.S.     Part  II. 

ERRiLTA  ET  CORRIGENDA. 

I  regret  to  find  the  following  errors  have  crept  into  my 
last  paper  which  need  correction. 

TEXT. 

Page  94,  line  4,  insert  reference  to  plate  "  (PI.  VI,  ^,  15)." 

«    94,     „  8,  far  "  tig.  15,"  read  "  18." 

„  94,  „  4  from  bottom,  instead  of  ^'Aulaeodiscus,**  read  "Juliseus 
sculpius  =  A.  caiattts,  Bailey." 

„    96,  line  1, /or  "  Aulaeodiscus*'  read  " Eupodiseus" 

„  95,  „  6,  '*  Aulacodiseus  Uecis.'*  I  find  tliis  form  has  been  named 
and  distributed  by  Dr.  Arnott  &a  '^A  Kiitoni;**  the  specific  name 
of  "lavis"  must,  therefore,  be  cancelled,  and  **  Kiitoni"  substi- 
tuted. 

„  95,  line  19,  the  specific  name  should  be  ** eoseinodiscus"  instead  of 
**  pj/xidicula" 

„    96,  line  6,  for  "  019  to  0-3,"  read  "  '0019  to  -0030." 

One  general  error  rims  through  all  the  measurements ;  they  require  au 
additioiud  '0  in  front. 

DESCRIFTION  Of  FLiLT£S. 

Plate  V. 

Eig.  2,  insert  specific  name  "  trilingulatus'* 

„  4,  for  ** pyxidicula"  read  " coscinodiscus." 

»»  6.  for  "  Aulacodiseus"  read  ** Au/iscus." 

„  6,  insert  specific  name  "  coronatus." 

„  7,      „  „        „      "  marffinatus." 

„  9,      „  „        „      ''cervinus." 

„  10,  for  ''Aulacodiseus,"  read  "  Eupodiseus." 

Plate  VI. 

Fig.  11,  insert  specific  name  ^^radiata." 
„    12,     „  „        „      '' semiplanus:* 

„     13,    ,.  „        „      ''Kittoni." 

„    16,    „  „        „       "spinosa," 

„     16,     „  „        „      "stylorum," 

„    1 7,  for  " Eupodiscus"  read **  Actinoptyehui  interpunetatus" 
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PROCEEDINGS  OF  SOCIETIES. 


Microscopical  Society,  January  Wth,  1860. 
Dr.  Lankester,  President,  in  the  chair. 

Tab  minutes  of  the  preceding  meeting  were  read  and 
confirmed. 

J.  A.  Talk,  Esq.,  5,  East  Preston-street,  Edinburgh; 
J.  C.  Forsyth,  Esq.,  Stoke-upon-Trent ;  and  George  Kelly, 
Esq.,  9,  Sutherland-gardens,  Maida-vale,  were  balloted  for, 
and  duly  elected  members  of  the  Society. 

The  following  papers  were  read : 

1.  'On  the  Localities  of  Diatomaceae,'  by  Mr.   Norman.  I 
('  Trans.,'  p.  59.) 

2.  'On  the  Reproduction  of  Confervoid  Alga,'  by  Mr. 
Druce.    {'  Trans.',  p.  71.) 

The  following  letter,  addressed  to  the  President,  was 
read: — 

'*Mt  dear  Sir, — I  send  you  three  slides  of  the  same  object. 

''No.  1,  mounted  in  balsam,  without  any  preparation  except 
washing  away  the  salt  water. 

No.  2,  the  same  burned  on  the  cover,  and  mounted  dry. 
No.  3,  the  same  neither  boiled  nor  burned,  and  mounted 
in  fluid.  It  is  probable  that,  in  this  last,  all  the  objects  may, 
during  the  transit,  be  deposited  on  one  side  of  the  cell,  but  a 
little  shaking  will  perhaps  cause  them  to  become  again 
scattered,  as  they  were  when  mounted. 

"The  first  time  that  it  came  imder  my  notice,  it  was  sent  me^ 
11th  September,  1858,  by  the  Rev*  E.  Taylor,  of  Bedlington, 
from  the  coast  of  Northumberland.  I  afterwards  received  it 
from  Mr.  Mansfield  Browne,  of  Liverpool,  collected  on  that 
coast.  Thereafter  it  was  sent  me  by  Mr.  Roper,  from  the 
Norfolk  coast ;  by  Mr.  G.  Norman,  of  Hull,  from  near  the 
mouth  of  the  Humber ;  and  the  other  day,  I  received  an 
immense  quantity  of  it  from  Mrs.  Macdouald,  of  St.  Andrews, 
Pifeshire. 

"In  all  these  cases  it  is  found  on  very  sliallow  pools  among 
the  sands;  it  floats  on  the  surface  and  forms  extensive  patches. 
If  sand  adheres,  it  is  easily  separated  by  a  slight  shaking  in 
the  bottle  in  which  it  is  collected. 
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^^Some  have  supposed  it  a  diatom  allied  to  Biddulphia 
Bayleyu  From  its  filamentoTis  nature^  and  having  long  spines 
or  cilia^  it  mighty  if  diatomaceons^  be  approached  to  Biddui- 
pMa;  but  it  takes  in  turpentine  and  balsam  when  dried  without 
being  boiled  or  burned.  Now  this  can  only  take  place  on  the 
supposition  either  that  there  are  no  partitions  (or  valves  at 
the  joint — in  other  words^  that  the  tube  is  continuous) ,  or  that 
the  wall  is  porous ;  eith^  of  which  is  contrsuy  to  its  being  a 
diatom  at  all. 

"Some  of  my  correspondents  suppose  it  to  be  the  exuviae  of 
an  annelid;  but  no  one  can  point  out  either  genus  or 
species. 

"An  object  of  such  abundance  on  our  coasts  (at  St.  Andrews 
I  am  informed  that  a  pint  of  it  could  have  been  collected  in  a 
few  minutes)  must  surely  be  well  known  to  the  London 
inicroscopists;  and  therefore  I  send  you  the  slides  in  the  hope 
that,  through  its  members,  you  will  be  able  to  throw  some 
light  on  the  point. 

^'I  shall  send  a  supply  of  the  object  itself  to  Mr.  J.  T.  Norman, 
the  well-known  preparer  of  microscopic  objects ;  so  that  any 
one  requiring  slides  may  have  them  from  him.  THiey  are 
best  seen  on  the  cover,  dry,  and  not  burned;  but,  unless 
burned,  they  are  apt  to  imbibe  damp,  and  lihe  slide  becomes 
useless  in  a  year  or  two.  I  therefore,  myself,  prefer  them 
when  mounted  dry,  after  being  burned. 

"Yours  truly, 

"  G.  Walker  Aenott." 

"  Victoria-terrace, 

•*  Dowanhill,  near  Glasgow." 

Josh.  Gratton,  Esq.,  and  R.  Beck,  Esq.,  were  appointed 
auditors  of  the  Treasurer's  account.  * 

February  8tt,  1860. 

ANNIVERSARY   MEETING. 

Db.  Lankester,  President,  in  the  chair. 

The  minutes  of  the  preceding  meeting  were  read  and 
confirmed. 

Reports  from  the  Council  and  the  Library  Committee  were 
read,  together  with  the  Auditors'  Report  on  the  Treasurer's 
accounts;  there  remaining  in  his  hands  a  balance  of 
£25  16*.  lOrf. 

Resolved  that  these  Reports  be  received  and  adopted. 
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R.  Lloyd^  Esq.^  69^  Holbom-hill ;  and  H.  W.  Elphinstone, 
Esq.^  45^  Cadogan-place,  were  balloted  for^  and  duly  elected 
members  of  the  Society. 

The  President  deliyered  an  address  on  the  progress  of  the 
Society,  and  of  microscopical  science  generally,  during  the 
past  year. 

Resolved,  that  the  address  now  read  be  printed  and  circn- 
lated  in  the  usual  manner,  with  the  Reports  of  the  Council, 
the  Library  Committee,  and  the  Auditors. 

March  \^h,  1860. 
George  Jackson,  Esq.,  in  the  chair. 

John  Shepperd,  Esq.,  11,  Sussex-place,  Regent's-park;  and 
Thomas  Ketteringham,  Esq.,  51,  Coleshill-street,  Chelsea, 
were  balloted  for  and  duly  elected  members  of  the  Society. 

The  following  papers  were  read: — 

'On  the  Development  of  the  Diatom-valve,'  by  Dr. 
Wallich.     ('Trans.,'  p.  129.) 

'  On  Asterolampra,  and  some  other  species  of  Diatomacese,' 
by  Dr.  Greville.     {;  Trans.,^  p.  102^ 

'  On  the  Amoeboid  Conditions  of  Volvox  ghbator/  by  Dr. 
Hicks.     ('  Trans.,'  p.  99.) 

'  On  a  New  Zoophyte,'  by  Dr.  Allman.    {'  Trans.,'  p.  125.) 
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Shetland  Polyzoa.   Collected  by  Mr.  Barlee.    {Contintied,) 

2.  L.  Barliei,  n.  sp.    PI.  XXVI,  figs.  1,  3. 

L,  cellulis  ovoideisy  convexity  superfieie  granulo9d;  orijicio  orbiculari  infra 
Minuato^  perislomaie*  nmplici  elevaio;  ovicellulis  decumbetUibua  adnaiis,  ad 
marginem  supra  p&rforaiis. 

Cells  ovoid,  couyex ;  snrface  ^nular ;  orifice  orbicular  with  a  sinus 
below,  peristome  thin,  raised ;  OTicells  adnate,  decumbent,  punctured  round 
the  border  above. 

Hob,  Shetland,  Barlee;  on  shell. 

3.  L,  canthariformiSy  n.  sp^    PL  XX VI,  figs.  3,  4. 

L,  eeUiUU  late  ovoideis,   superfieie  granulosd^  punctald,  nilidd;    orificio  ^ 
nutffno^  suborbiculari  sen  irregulari,  peristomate  produelo,  sapius  iv^undibuli-  * 
/brmiy  iniegro. 

Cells  broadly  ovoid,  surface  granular,  punctate,  shining;  orifice  large, 
suborbicular,  oolong,  or  irregular ;  peristome  much  produced,  often  infundi- 
t^iform,  entire. 

Hob.  Shetland,  Barlee  ;  on  shell. 

4.  L.  umbonata,  n.  sp.    PL  XXVII,  fig.  1. 

Z.  eellulis  oblongis,  seriatis,  lined  elevaid  sejunctis  ;  ad  latera  perforatu, 
medio  umbonatis,  etjuxta  orifieivm  medio  avicularium  mandibulo  semicirculari 
horizontali  gerentibus ;  orificio  suborbiculari,  infra  paullulum  eonslricto, 
perisiomale  simpliei  spinis  4  ;  supra  armato  ;  ovicellulis  umbonatis  vitlamque 
parvam  utrinque  oslendentibus. 

Cells  oblong,  serial,  parted  by  a  narrow  raised  line,  punctured  on  the 
sides,  and  sometimes  in  front,  with  smaller  pores ;  furnished  with  a  central 
umbo,  and  having  a  prominent  avicularium  with  a  semicircular  horizontal 
mandible  immediately  below  the  orifice ;  orifice  suborbicular,  or  sometimes 
contracted  below ;  peristome  simple,  with  four  spines  above ;  oviceli  large, 
rounded,  umbonate,  with  a  small  vitta  or  depressed  area  placed  obliquely  on 
each  side  below. 

Hob,  Shetland,  Barlee;  on  stone. 

The  only  species  with  which  this  can  well  be  confounded  is 
L.  verrucosa^  which  possesses. a  similar  suboral  avicularium, 
but  always  wants,  I  believe,  the  central  umbo  on  the  cell  and 
on  the  oviceli,  as  well  as  the  vittse  on  each  side  of  th6  latter, 
which  are  not  unlike  those  on  the  oviceli  of  L,  figularis^  only 
smaller.     In  L.  verrucosa,  also,  the  oviceli  is  punctured, 
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whilst  in  L.  umbonata  its  walls  are  apparently  entire.  The 
umbo  on  the  oyieell^  it  may  be  remarked^  is  merely  that  be- 
longing to  the  cell  in  front  of  which  the  ovicell  rises. 

5.  L.  belia,  n.  sp.    PL  XXVII,  fig.  2. 

L.  edlulu  ovoideu^  perforaiis  ;  orifieio  suborlnculari,  infra  nnuato,  denticu- 
htm  internum  bifidum  osiendenii;  peristomaio,  elevato,  subinde  inerassaiOj 
inermi;  omcellulis  rotnndatit  perforaiis. 

Ceils  OTate,  pnnctnred ;  orifice  orbicular,  with  a  spout-like  sinus  below, 
within  which  is  a  rather  large,  bifid  denticle ;  peristome  raised,  often 
thickened ;  ovicell  subglobose,  punctured. 

Eab.  Shetland,  Barlee  ;  on  shell. 

This  is  the  species  which  I  doubtfully  termed  L.  Landsbo- 
ravii,  when  the  account  of  Mr.  Barlee's  species  was  read  at 
the  British  Association.  It  is  clearly^  however,  not  that 
species  as  now  understood,  however  much  the  figures  here 
given  may  seem  to  correspond  with  that  of  L.  Landsboravii, 
in  Plate  LXXXVI,  of  the  '  British  Museum  Catalogue.'  That 
figure  was  taken  from  the  only  specimen  of  L.  Landsborovii 
contained  in  the  Johnstonian  Collection,  and  which  was  the 
sole  representative  of  the  species  I  had  then  seen.  Since 
then,  however,  having  received  mimerous  and  more  perfect 
specimens,  I  have  been  able  to  determine  the  characters  of 
the  species  more  precisely;  and  Fig.  1,  Plate  CII,  of  the 
'  British  Museum  Catalogue,'  erroneously  referred  to  L.  retu 
ctdata,  may  perhaps  be  taken  as  representing  its  typical  form. 

The  difiTerences  between  L.  bella  and  L.  Landsborovii  con- 
sist— 

1.  In  the  absence  in  the  former  of  the  intercellular  raised 
line,  and 

2.  In  the  absence  of  any  avicularian  organ  on  the  lower 
border  of  the  orifice. 

From  L.  reticulata  and  L.  periusa  the  difiPerences  are  too 
obvious  to  require  more  particular  notice. 

The  other  species  of  LepnUia  which  occur  in  Mr.  Barlee's 
collection  are — 

6.  Z.  Fallanana,  Moll. 

7.  L.  bispinosa,  Johnston. 

8.  Z.  graniferay  Johnston. 

9.  Z.  ringetu,  Busk. 

10.  L.  diseoidea.  Busk.    Fl.  XXYH,  figs.  4,  6. 

The  figure  of  this  species,  which  in  some  respects  closely 
approaches  an  Alysidota,  was  inadvertently  placed  on  the 
stone,  before  I  remembered  that  it  had  been  already  figured 
in  (^  Zoophytology  ^)  Fl.  XXII,  figs.  7,  8,  firom  specimens 
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collected  in  Madeira  by  Mr.  J.  Y.  Johnson.  As  I  am  unable 
to  discover  any  satisfactory  specific  distinction  between  the 
northern  and  southern  forms^  I  am  induced  to  consider  them 
identical.* 

9ther  species  belonging  to  the  family  Membraniporida, 
which  occur  in  Mr.  Barlee's  collection,  are — 

1 .  Membranipora  Eosseli,  Savign. 

2.  „  PouilleHi,  Savign. 

3.  „  apinifera,  Alder. 

4.  AlyHdoia  Alderi,  Bask,  which  appeiai^  to  be  very  abundant. 

*  In  the  paper  read  at  the  meeting  of  the  British  Association,  this  species 
was  termed  Myndoia  eonferia. 

(To  be  eonttMUsd.) 
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DESCRIPTION  OF  PLATES  XXVI  &  XXVII, 

PLATE  XXVI. 
Tig. 

1  and  2. — LepraUa  Barieei,  p.  143. 

3  and  4. — L.  eantkari/mmUt  p.  143. 

piATE  xxvn. 

l.—LepraHa  wnbotutta,  p.  143. 

2  and  3.— Z.  beUa,  p.  144. 

4  and  5.— X.  diseoidea,  p.  144. 
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TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OP  PLATES  III,  IV, 

lUustrating  Dr.  Greville's  monograph  of  the  Genus 

Asterolampra. 

PLATE  m. 
Kg. 
1  to  4. — Jsterolampra  Mdrylandica. 
6. — A.  rotula. 
6  to  8. — A,  variMlii. 
9.—^.  Bribissoniana. 

PLATE  IV. 

10. — A.  DalUmana. 
11» — A.  Walliehiana. 
12, 13.—^.  Darwinii. 
14.-— .<^.  Roperiana. 
15. — A,  Hiltoniana. 
16. — A.  elegans, 
17. — A,  imbrieata. 
18. — A,  Brocket, 
19.—^.  Shadboltiana. 
20.—^.  Biellaia. 
21.— ./<.  Orevilliif  showiog  an  abnormal  arrangement  of  the  umbilical  lines. 

In  consequence  of  an  error  arising  out  of  the  use  of  a  new  objective, 
some  of  the  figures  are  more  than  x  400  diameters,  but  are  drawn  to  the 
same  scale.  Eortunatelj,  the  range  of  size  in  the  species  is  often  so  very 
great,  the  error  is  not  of  material  importance.  The  measurements  in  the 
descriptions  are  all  x  400  diameters. 

Figs.  14, 16, 17,  18, 19  and  20  are  x  400  diameters. 

As  the  areolation  or  cellulation  of  the  segments  is  essentially  similar  in 
all  the  species,  differing  only  in  degree,  and  often  almost  imperceptibly  so, 
it  has  not  been  considered  necessaiy  to  add  largely  to  the  labour  of  the 
engraver,  by  filling  up  the  segments  with  so  much  minute  work. 
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DESCRIPTION  OF  PLATE  V, 

Illustrating  Professor  AUman's  paper  on  the  Structure  of 

Carduella  cyathiformis. 

Fig. 

1. — L  group  of  Carduetla  eyaihiformis,  attached  to  a  stone.     The  left- 
hand  figure  represents  the  animal  in  a  state  of  contraction. 

2. — Carduella  eyMiformu,  outline  to  show  the  natural  size. 

3. — ^Longitudinal  section  (semi-diagramatic)  of  Cardnelld  eyathiformU. 

4. — Transverse  section  (semi-diagramatic)  of  Carduella  cyathiformit. 

The  following  letters  indicate  the  corresponding  parts  in  figures  3  and  4 : 

0. — ^External  body-walls  or  umbEella. 

b. — Stomach. 

e, — Generative  bonds. 

d. — ^Vertical  lamellae. 

e. — ^Longitudinal  ridges  giving  attachment  to  the  external  edges  of  the 
lameUiB,  and  traversed  by  a  canal 

/. — ^The  four  external  spaces. 

g. — The  four  internal  spaces. 

*•.— The  oral  disc. 

f. — Circular  canal. 

k, — Tubular  appendages  of  stomach. 

/. — Sphincter  muscle. 

m, — Abortive  tentacle. 
5. — Ovum. 
6. — SpenuatoBoa 
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ORIGINAL  COMMUNICATIONS. 


0»    the    EUPLOTHENT    of  TRANSPARENT     INJECTIONS    in    the 

ExAUi.NATiON  of  the  Minute  Structure  of  the  Human 
Pancreas.  By  Wm.  Turner,  M.B,  (Lond.).  Senior 
Demonstrator  of  Anatomy,  University  of  Edinburgh. 

Tbe  investigation  of  the  relations  of  the  minute  gland  docts 
to  the  ultimate  gland  follicles  in  the  human  pancreas  presents 
considerable  diSiculties.  This  is  owing,  partly,  to  the  great 
delicacy  and  transparency  of  the  structures,  and  partly,  be- 
cause from  the  close  manner  in  which  the  minute  lobuleB  of 
tbe  gland  are  crowded  together,  it  is  difficult  to  obtain  a 
satisfactory  view  of  a  single  isolated  lohule.  Thus,  the  mode 
of  connection  of  the  fine  excretory  duct  of  the  lobule  with 
the  sacculated  gland  follicles  at  its  extremity  cannot  clearly 
be  estimated.  Moreover,  if  it  is  attempted  to  separate  the 
lobules  from  each  other  by  tearing  them  aaunder  with  needles, 
the  relations  of  the  parts  become  so  disturbed,  that  the  ex- 
amination does  not  afford  any  very  decided  results.  For 
these  reasons,  it  has  been  customary,  in  describing  the  minute 
structure  of  this  gland,  to  refer  especially  to  tbe  appearance 
which  it  presents  in  the  smaller  and  more  common  Hodeats, 
such  as  the  Rat  or  Mouse. 

In  these  animals  the  pancreas  is  spread  out  in  a  thin 
arborescent  manner  between  two  layers  of  peritoneum,  so  that 
the  diiferent  lobules  lie  mostly  on  the  same  plane.  Their  in- 
vestigation is  on  this  account  comparatively  easy,  even  with> 

dng  a  series  of  pre- 
Bake  of  illustrating 
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the  excretory  duct 
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other.  The  injecting  fluid  which  I  used  was  of  the  same 
composition  as  that  recommended  by  Dr.  Lionel  Beale^  and 
employed  by  him  with  such  success  in  his  investigations  into 
the  minute  structure  of  the  liver.  It  is  composed  of  a  mix- 
ture of  glycerine,  spirits  of  wine,  and  water,  in  which  Prussian 
blue,  obtained  by  precipitation,  is  suspended. 

This  injection  possesses  the  great  advantage  of  flowing 
easily  when  cold  along  the  ducts,  and,  from  its  great  trans- 
parency, the  organ  into  which  it  is  thrown  can  be  examined 
by  transmitted  Hght,  and  by  high  magnifying  powers,  so  that 
the  connections  and  relations  of  its  component  structures  can 
be  much  more  readily  traced  than  in  those  cases  where 
opaque  injections  are  employed.  It  is  hardly  possible,  how- 
ever, to  make  a  complete  injection  of  all  the  ultimate  lobules 
throughout  the  pancreas ;  for  in  many  parts  they  appear  to  be 
so  filled  with  secreting  cells,  and  the  fine  ducts  proceeding 
from  them  are,  in  a  similar  manner,  so  blocked  up  with 
closely  packed  epithelium,  that  the  injection  cannot  flow 
along  them.  But  this  does  not  throw  any  obstruction  in  the 
way  of  an  examination  of  those  lobules  into  which  the  injec- 
tion has  passed;  it  rather  tends  to  facilitate  it,  for  the  outline 
of  the  ultimate  follicles^  distended  by  the  blue  fluids  comes 
out  more  distinctly,  by  the  contrast  which  it  presents  to  the 
paler  non-injected  portions. 

It  will  be  frequently  found  advantageous  to  examine  those 
lobules,  the  sacculated  follicles  of  which  are  only  partially 
filled  by  the  injection ;  for  in  them  the  general  and  relative 
arrangement  can  be  more  distinctly  seen  than  in  those  lobules 
which  are  completely  distended,  as  in  the  latter  case,  owing  to 
the  amount  of  injection  in  them,  a  degree  of  opacity  is  pro- 
duced which  renders  the  outline  of  many  of  the  follicles  some- 
what indistinct.  Most  of  the  sections  which  I  have  ex- 
amined have  been  made  with  a  Valentines  knife,  and  the  pre- 
parations have  been  soaked  for  a  short  time  in  glycerine, 
which  facilitates  the  investigation  of  the  pancreas,  as  of  many 
other  animal  textures,  by  increasing  the  transparency. 

The  large  excretory  duct  of  the  pancreas  extends  along  the 
centre  of  the  gland  from  head  to  tail,  and  is  enclosed  on  all 
sides  by  the  large  lobules.  From  it,  at  frequent  intervals, 
smaller  ducts  proceed,  which  pass  into  these  large  lobules, 
and  in  them  diyide  and  subdivide  into  fine  branches, 
for  the  ultimate  lobules.  Of  these  fine  branches  some 
arise  at  right  angles,  others  at  a  more  or  less  acute  angle^ 
and  after  a  very  short  course  they  become  connected 
with  the  ultimate  gland  follicles  of  the  lobule  to  which  they 
belong.  -  Each  duct,  as  a  general  rule,  preserves  the  same 
calibre  from  the  point  at  which  it  commences,  to  that  at 
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which  it  either  gives  off  a  branch,  or  terminates  in  an  ulti- 
mate lobule.  In  some  instances  the  ducts  possess  dilatations 
on  their  walls,  which  may  either  be  confined  to  one  side,  or 
may  exist  at  corresponding  points  on  both  sides.  The  same 
mode  of  termination  of  the  fine  ducts  in  the  ultimate  lobiiles 
does  not  appear  to  exist  in  all  cases,  but  admits  of  slight  dif- 
ferences. In  some  instances  the  duct  passes  to  the  base  of 
the  lobule,  and  then  from  it,  as  from  a  centre,  the  saccular 
dilatations  of  the  ultimate  follicles  spring.  In  others  the 
duct  runs  for  a  short  distance  along  the  base  of  the  lobule, 
giving  origin  in  its  course  to  the  follicles,  which  are  connected 
to  its  sides  and  extremity.  In  either  case  the  fine  membrane 
forming  the  wall  of  the  duct  is  continuous  with  the  mem- 
brane constituting  the  wall  of  the  follicles,  so  that  the  cavities 
of  the  follicles  are  continuous  with  that  of  the  duct.  The 
number  of  follicles  present  in  an  ultimate  lobule  varies  con- 
siderably in  different  specimens.  There  are  also  great  dif* 
ferences  in  their  shape  and  size.  Some  are  spheroidal,  others 
laterally  elongated,  so  as  to  present  a  more  or  less  oval  form ; 
others  again  are  more  pyriform.  When  distended  by  injec- 
tion, they  all  present  convex,  smooth,  and  well-defined  out- 
lines. On  account  of  the  general  shape  of  the  follicles,  and 
the  mode  in  which  they  are  grouped  together  in  the  lobule, 
they  resemble  in  appearance  a  bimch  of  grapes^  with  which 
they  have  frequently  been  compared. 

The  epithelial  contents  of  the  follicles  are  of  course  com- 
pletely concealed  in  the  injected  portions  of  the  gland ;  but  in 
those  lobules  into  which  the  injection  has  not  passed,  the 
shape  and  general  arrangement  of  the  secreting  epitheUum 
may  be  conveniently  studied.  It  frequently  happens  that,  in 
examining  sections  of  the  gland,  isolated  follicles  may  be  seen, 
lying  perhaps  closely  together,  as  if  they  had  originally 
formed  parts  of  the  same  lobule,  but  still  separated  by  slight 
intervals  from  each  other,  having  probably  become  detached 
from  their  original  connections  in  the  act  of  making  the 
section.  (PL  X,  fig.  3.)  In  these  isolated  follicles  the  secreting 
cells  may  be  generally  very  distinctly  seen.  They  form  a 
closely  packed  layer,  lining  the  inner  surface  of  the  membrane 
forming  the  wall  of  the  follicle.  Their  shape  is  spheroidal, 
so  that  they  form  a  true  glandular  epithelium. 

Professor  Kolliker,  in  his  ^  Microscopic  Anatomy,^  describes 
the  pancreas  as  belonging  to  the  compound  racemose  group  of 
glands,  of  which  the  salivary  glands  and  the  mucous  glands  of 
the  mouth  may  be  taken  as  the  type.  In  his  description  of 
the  last-named  glands,  he  states  that  the  grape-like  appearance 
of  the  ultimate  follicles  is  owing  to  the  fine  ducts  being 
coiled  upon  themselves,  presenting  at  intervals  numerous 
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simple  or  compound  dilatations  or  diverticula.  He  con- 
siders the  glandular  vesicles  to  be  nothing  more  than  these 
dilatations.  In  my  examination  of  the  injected  pancreas,  I 
have  not  succeeded  in  sufficiently  separating  from  each  other 
the  various  follicles  making  up  a  lobule,  so  as  to  state  whether 
the  view  of  Professor  KoUiker  can  be  applied  to  the  pancreas. 
Whether  we  hold,  however,  with  the  more  generally  accepted 
doctrine,  that  these  follicles  are  saccular  dilatations  at  the 
extremity  of  the  duct,  or  with  Professor  Kblliker  that  they 
are  produced  by  a  coiling  of  the  duct  upon  itself,  the  impor- 
tant fact  still  remains,  that  the  membrane  forming  the  wall 
of  the  follicles  is  connected  with  that  forming  the  wall  of  the 
duct,  and  that  the  cavity  of  the  one  is  continuous  with  that  of 
the  other. 

In  this  communication  I  have  avoided  the  use  of  the  term 
acini,  as  it  has  been  employed  by  different  observers  to  express 
different  structures,  so  that  its  use  is  liable  to  lead  to  con- 
fusion of  ideas ;  some  applving  the  term  to  express  the  ulti- 
mate lobules  of  the  gland,  wnUst  by  others  it  is  used  to  signify 
the  ultimate  follicles  of  Uiese  lobules. 


Further  Observations  on  the  Structure  0/ Nerve-Fibres. 
By  Wm.  Turner,  M.B.  (Lond.),  Senior  Demonstrator 
of  Anatomy,  University  of  Edinburgh. 

In  the  number  of  this  Journal  for  October,  1859,  appeared 
a  communication  by  Professor  Lister  and  myself,  ^  On  the 
Structure  of  Nerve-Fibres.^  In  it  we  directed  attention  to 
the  great  benefits  to  be  derived  from  the  use  of  chromic  acid 
and  carmine  in  the  examination  of  these  fibres.  We  espe- 
cially pointed  out  the  different  action  of  these  two  substances 
upon  the  constituent  structures  of  the  fibres,  the  axial 
cylinders  alone  being  coloured  by  the  carmine,  whilst  the 
medullary  sheaths  assumed  under  the  action  of  the  chromic 
acid  a  peculiar  fibroid  appearance.  Our  observations  were 
made  especially  upon  transverse  sections  through  the  fibres, 
not  only  as  they  exist  in  an  ordinary  spinal  nerve,  such  as 
the  sciatic,  but  also  as  they  lie  in  the  columnar  portions  of 
the  cord.  In  addition,  we  described  and  figured  certain 
fibres,  views  of  which  were  obtained  by  making  longitudinal 
sections  of  the  columnar  portions  of  the  cord.  Since  this 
paper  was  printed,  I  have  continued  my  observations  on  the 
subject,  and,  by  a  slight  modification  of  our  former  process 


TURNER,    ON    NERVE-riBRES.  151 

have  succeeded  in  obtaining  extremely  satisfactory  views  of 
the  axial  cylinder,  and  of  the  proportion  which  it  bears  to 
the  medullary  sheath.  From  the  great  simplicity  and  pre- 
cision of  this  process,  I  am  induced  to  make  the  following 
communication. 

Portions  of  an  ordinary  spinal  nerve,  previously  hardened 
by  immersion  in  chromic  acid,  were  placed  for  a  few  hours  in 
an  ammoniacal  solution  of  carmine.  After  being  removed 
from  this  solution,  they  were  washed  with  water,  spread 
out  on  a  glass  plate,  and  then  treated  with  spirit,  turpentine, 
and  Canada  balsam  in  the  ordinary  way.  They  were  then 
examined  under  a  good  one^fifth  inch  object-glass  in  their 
entire  state,  without  sections  being  made  through  them, 
either  in  one  direction  or  another,  the  fibres  lying  in  their 
natural  position  parallel  to  each  other. 

In  the  various  fibres  of  the  bundle,  the  axial  cylinder  was 
seen  to  be  deeply  tinted  by  the  carmine.  It  could  be  traced 
along  the  centre  of  the  fibre,  occupying  its  middle  third,  and 
presenting  a  perfectly  clean  and  sharply  defined  outline. 

In  none  of  my  preparations  have  I  been  able  to  see  any  of 
those  ^'  ramifications  ^^  of  the  axial  cylinder  into  the  medul- 
lary sheath,  which  have  been  so  elaborately  figured  and 
described  by  Stilling. 

A  careful  examination  of  the  numerous  figures  given  by 
him  in  the  twenty-fourth  plate  of  his  great  work,  and  a  com- 
parison of  these  figures  with  my  own  preparations,  convince 
me  that  the  structures  which  he  has  described  under  that 
name  are  nothing  more  than  small  fibroid  particles  of  the 
medullary  sheath  itself,  and  quite  distinct  structurally  from 
the  axial  cylinder.  If  they  had  been  actual  prolongations  of 
the  axial  cylinder,  they  would,  like  it,  have  received  the  car- 
mine colour,  which,  so  far  as  I  have  seen,  never  takes 
place. 

I  cannot  agree,  either,  with  the  opinion  expressed  by  Stil- 
ling of  the  connection  of  the  different  fibres  in  a  bundle  by 
means  of  fine  elementary  tubules  passing  between  them. 
Each  fibre  in  my  preparations  possessed  a  distinct  and  well- 
marked  unbroken  outline,  the  only  intermediate  material 
that  I  have  seen  being  an  extremely  delicate,  wavy  con- 
nective tissue,  which,  although  lying  between  the  fibres,  does 
not  in  any  sense  form  a  part  of  them.  Nerve-fibres,  examined 
in  this  manner  in  their  entire  condition,  afibrd  to  the  ob- 
server, in  a  more  satisfactory  way  than  is  permitted  by  any 
other  process  with  which  I  am  acquainted,  a  means  of  arriv- 
ing at  precise  conclusions  respecting  the  absolute  difierences 
between  the  axial  cylinder  and  the  medullary  sheath.  In 
them  the  almost  perfectly  homogeneous  axis  contrasts  strongly 
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cell^  and  couuter-sunk  to  the  diameter  and  thickness  of  the 
cylinder  glass. 

In  using  this  plate  I  apply  sufficient  indirect  heat  to  it^  and 
rub  over  each  of  the  counter -sunk  portions  some  sealing  wax 
or  shellac ;  immediately  pressing  down  into  each^  upon  the 
softened  wax,  the  thin  glass  circles.  When  cold,  the  centres  of 
each  may  be  easily  removed  by  perforation  with  a  rat-tailed 
file,  and  trimmed  round  with  a  finer   (watchmaker's)  file  to 


the  exact  diameter  of  the  perforation,  the  counter -sinking 
giving  the  exact  centering.     The  plate  may  again  be  heated 

and  the  cells  slid  off  into 
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ether,  in  order  to  remove 
the  wax  and  cleanse  them. 
This  plate  is  made  with 
tolerable  rapidity  and  ac- 
curacy on  a  lathe  with  an 
eccentric  chuck.  I  have 
also  drawn  a  description  of 
forceps  that  I  find  very 
useful  in  preparing  micro- 
scopic objects,  where  it  is 
of  importance  to  have 
gentle  pressure,  easy  of  ap- 
plication, with,  at  the  same 
time,  a  facility  for  occa- 
sional inspection,  as,  for 
instance,  in  preparing  the 
proboscis  of  a  fly  for 
mounting,  and  in  cases 
requiring  the  like  treat- 
ment.  These  are  almost 
identical  with  the  forceps 
used  in  artificial  fly-dres- 
sing, but  having  cemented 
to  their  extremities  two 
slips  of  thin  glass,  may  be 
brought  at  any  time  under 
the  field  of  the  microscope. 
I  have  obtained  the  same 
result  from  an  American 


clothes  peg,  fitted  with  glass  in  the  same  way. 
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The  microacopic  aland  and  mounting  apparatus  has  for  its 
object  the  direct  and  indirect  application  of  heat;  facilities 
for  mounting  objects,  and  also  of  carrying  lenses  for  dissection 
a  represents  the  stand  or  pediment,  /  being  the  receptacle 
for  the  screwed  end  of  the  upright  (b)  and  A  a  sunk  portion 
of  brass,  in  which  works  the  point  {k)  of  the  shank  of  e. 
Upon  the  upright  (b)  is  first  slid  the  apparatus  for  indirect 


beat  (c),  and  fixed  at  a  convenient  height  by  the  milled  screw 
(i).  The  shank  {k]  of  (e)  the  "turn-table"  is  then  passed 
through  the  perforation  of  c  at  ^  and  its  point  restmg  in 
h  of  the  pediment ;  a  rotatory  motion  may  then  be  given  it. 
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for  the  purpose  either  of  making  varnish  cells,  or  of  mounting 
preparations  in  fluid,  that  have  been  already  fixed  by  hand. 
A  circular  ring  of  brass,  of  sufficient  diameter  to  hold  a 
watchmaker^s  or  other  lens,  is  also  fitted  to  the  under  surface 
of  c,  which  may  be  raised  or  lowered  by  the  milled  head,  as 
required.  Over  this  upon  the  upright  (4)  slides  the  apparatus 
for  direct  heat  (rf)>  having  two  catches  to  fall  on  the  point  (/) 
of  c  and  retain  it  in  either  direction ;  e  is  the  turn-table 
before  alluded  to,  having  the  half  and  three-quarter  circles 
marked  upon  it,  and  also  two  stops  (m  n),  in  order  that  in  case 
of  the  removal  of  the  slide  before  the  mounting  is  complete, 
it  may  be  replaced  without  causing  eccentricity. 


On  the  Camera  Lucid  a.    By  M.  Nachet,  Jun. 

In  the  last  number  of  this  journal,  Mr.  Gray  has  published 
some  suggestions  on  the  subject  of  the  Camera  lucida,  which 
lead  me  to  suppose  that  the  various  descriptions  hitherto 
given  of  our  camera,  to  be  employed  vrith  the  microscope  in 
the  vertical  position,  have  not  been  well  understood  by  those 
who  have  not  seen  the  instrument.  It  will  not  therefore  be 
useless  to  ofier  some  considerations,  in  order  to  show  the 
reasons  which  have  induced  us  to  adopt  the  arrangement  in 
question.  All  the  forms  of  camera  employed  with  the 
microscope  in  the  vertical*  or  inclined  position  may  be 
arranged  in  two  classes ;  the  first  containing  those  forms  in 
which  the  camera  gives  the  image  of  the  object  directly,  and 
that  of  the  pencil  by  reflexion ;  and  the  second,  those,  on  the 
other  hand,  in  which  the  image  of  the  object  is  given  by 
reflexiorij  and  the  pencil  viewed  directly.  The  best  instance 
of  a  camera  belonging  to  the  former  category  is  that  of 
Amici,  formed  of  a  perforated  steel  mirror,  and  of  a 
prism  ;t  the  object  being  viewed  through  the  opening,  a, 
of  the  mirror,  and  the  pencil  reflected  by  the  prism  being 
seen  op  the   annular  surface,  c,  b.    The  inconveniences  of 

*  I  maj  here  remark  that  the  vertical  camera  in  itself  (as  a  whole)  is  not, 
as  Mr.  Gray  thinks,  to  be  despised.  Micrographers,  who  work  in  earnest, 
often  havinf  to  draw  objects  almost  always  immersed  in  fluid,  and  not 
having  to  delay  in  order  to  remove  a  portion,  as  is  done  when  objects  are 
prepared  for  preservation. 

t  The  arrangement  of  this  camera  has  been  altered  by  Chevalier,  to 
adapt  it  to  the  horizontal  microscope. 
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this  form  of  ins tniment 
arise  from  the  nature 
itself  of  the  mirror,  its 
easy  destruction,  and 
the  loss  of  light. 

Another  iDstrument 
of  the  same  class,  and 
which  affords  very 
beautiful  effects,  is  the 
camera  of  Doyere, 
which  is  formed  of  a 
very  small  prism  placed 
above  the  ocular,  and 

of  the  reflecting  prism  of  Amici's  camera.  Its  inconveniences 
are  a  certain  deUcacy  of  construction,  and  the  difficulty 
of  using  it ;  or  as  observed  by  Mr.  Gray,  it  is  rather  difficult 
to  adjust  the  eye  to  the  angle  of  a  prism. 

Nobert  conceived  the  idea  of  replacing  Amici's  mirror  by  an 
inclined  slip  of  glass ;  but  with  this  it  is  difficult  to  equalize 
the  light  between  the  field  and  the  paper,  and  the  two  snr- 
&ces  of  the  glass  give  a  double  image  of  the  pencil. 

We  now  come  to  the  second  class  of  cameras,  or  to  those 
which  give  the  image  of  the  object  by  reflexion.  These, 
after  mature  consideration,  we  are  of  opinion  should  be 
wholly  abandoned.  They  have  the  grave  inconvenience  of 
reversing  the  image,  so  that  when  it  is  wished  to  retouch  the 
drawing  by  the  eye  after  the  first  sketch,  it  is  requi- 
site to  allow  for  the  reversal  of  the  image,  without  which, 
the  draughtsman  is  always  liable  to  place  what  should  be 
above  below,  and  the  reverse.  Errors  of  this  kind  are 
especially  easy  to  make  when  the  body  designed  has  a 
rounded  or  svmmetrical  contoiir, — such  as  embryonic 
cells,  &c.  Wollaston's  prism,  which  belongs  to  the  present 
class,  affords,  it  is  true,  an  imt^  in  the  same  position  as  that 
in  the  microscope,  but  most  often  it  does  not  take  in  the 
whole  field ;  and  besides,  in  order  to  use  it,  the  microscope 
must  be  nearly  horizontal. 

The  problem  to  be  solved  therefore  being,  that  it  is  required 
to  see  first  the  object,  and  indirectly  the  pencil,  we  have  re- 
solved it  in  the  following  manner.  For  the  vertical  microscope 
we  have  adopted  the  form  already  described  in  Dr.  Carpenter's 
work  on  the  microscope.  The  objections  made  to  its  use 
by  Mr.  Gray  arise  from  his  not  having  employed  it.  Thus, 
with  respect  to  the  sensation  produced  by  the  appearance  <^ 
the  hand  in  the  field  of  vision,  there  is  nothing  <UsagreeabIe 
or  annoying  in  this ;  but,  on  the  contrary,  the  motions  of  the 
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pencil  acquire  a  resolution  and  firmncBs  rarely  met  with  in 
the  use  of  this  kind  of  instnuaeot.     Some  precautions  should 
be  taken  in  the  oonstmction.     The  angle  of  the  small  at- 
tached prism,  X,  should  be 
equal  to  the  angle  a,  so  that 
the  surfaces  present^  to  the 
eye  are  well  parallel.     The 
Hurface  B  shoidd  be  slightiy 
inclined,  so  that  the  pencil 
may  be  seen  at  some  dis- 
tance from  the  instrument, 
in  order  not  to  come  in  con- 
tact with  the  stage.  The  pro- 
jection of  the  image  is  thus 
rendered    a  little   oblique, 
but  to  so  very   trifling  an 
extent  that  the  deformity  is 
almost  inappreciable ;  and  besides,  if  the  paper  be  a  little 
inclined,  this  defect  is  removed. 

The  arrangement  adopted  for  the  inclined  microscope  ia 
based  on   the  aame  principle   aa  the   foregoing.     A  prism 
giving  two  total  reflexions 
is  placed  above  the  ocular, 
so  that  the  rays  coming 
perpendicularly  from  the 
table  are  reflected  by  b,  c, 
and  then  by  c,  d,  bo  as  to 
issue  by  the  same  surface, 
B,  c,  which  is  at  the  same 
time  a  surface  of  reflexion 
and  of  transmiBsion.     An 
image  is  thus  afforded  of 
the  object  viewed  by  the 
amall  prism  e,  whilst  that  of  the  pencil  oomes  from  c,  d.     It 
follows  that,  by  this  prism,  1st,   the  image   of  the  pencil 
appears  to  be  transported  into  the  fleld  of  view,  and  that  the 
object   ia  viewed  in   its  true  situation;  and  2dly,  that  the 
oraerver,  looking  into  the  ocular,  enjoys  the  advantage  of  the 
comfortable  inclination  of  the  instrument,  whilst  in  the  other 
systems  of  cameras  the  inclination  of  the  microscope  is  with- 
out advantage,  because  it  is  necessary  to  look  vertically  upon 
the  table. 
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The  ZoospoBxs  of  CHROOLEPrs^  AffJ^ 

The  first  of  the  plants  to  which  the  observations  refer  is 
Chrookpus  aureum,  Spr.  yar.  tomentosum,  Kg.  Under  the 
microscope^  the  plant  is  seen  to  be  formed  of  erect  threads^ 
intermixed  with  branched  threads^  each  consisting  of  a  single 
row  of  ceUs.  The  walls  are  colourless^  bat  with  a  glittering 
appearance.  (PL  IX^  fig.  IfS.)  The  apical  cell  of  the  threads 
offcen  has  a  globular  or  pulvinate  appendage^  of  a  highly  re^- 
firactive  nature^  furnished  with  transverse  wrinkles^  and  fire- 
quently  also  with  a  protuberance  at  the  top.  (Figs.  1^  2^  &,  5, 
6,  7,  8,  9,  ff.)  The  whole  cavity  of  the  cells  is  filled  with 
granular  matter^  mostly  of  a  brownish-red  colour ;  but  it  fre- 
quently happens  that  the  inner  granules  only  are  brovnoish 
insd,  wnilst  the  outer  ones  are  green.  (Figs.  3^  16^  17,  18.) 
The  reddish-brown  granules  seem  to  be  oil-drops.  Iodine 
seems  to  turn  them  to  a  dirty  blue.  From  the  effect  of  dif- 
ferent reagents^  the  author  considers  the  cell-wall  to  be 
formed  of  an  amylaceous  cellulose ;  the  wrinkled  apex,  on 
the  other  hand,  of  some  different  substance,  probably  gela- 
tine. A  great  number  of  the  threads  terminate  with  a 
globular,  much-thickened  cell,  which  subsequently  becomes 
the  mother-cell  of  the  zoospores.  (Fig.  8,  m.)  This  mother- 
cell  is  rarely  found  in  the  middle  of  the  threads.  (Fig.  4,  h.) 
Occasionally,  but  still  more  rarely,  the  cell  immediately 
under  the  mother-cell  elongates  itself  sideways  and  upwards 
into  a  thread.  (Fig.  14.)  The  mother-cell  of  the  zoospores, 
when.it  forms  the  terminal  cell  of  the  thread,  bears  a  conical 
mass  of  gelatine,  often  of  considerable  size  (figs.  5,  7,  9,  ^,), 
which,  however,  is  seldom  on  the  crown  of  the  cell,  but  usu- 
ally at  its  side.     (Figs.  8,  5,  7,  9.)     In  those  mother-cells  in 

.  *  Condensed  from   the  German  of  Dr.  Caspary,  in  the  '  Regensburg 
riora,'  for  September  28, 1858,  by  F.  Carrey,  I&q.,  M.A.,  F.R.S.,  F.L.S. 
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which  the  zoospores  are  about  to  escape^  a  diTision  of  the 
contents  into  small  oval  cells  is  clearly  perceptible^  (fig.  5), 
and  at  the  side^  or  near  the  top^  the  wall  is  extended  into  a 
short  papiUa.  (Figs.  5,  7,  p.)  The  contents  emerge  in  the 
form  of  a  well-defined  yesicle,  with  the  zoospores,  penetrating 
through  the  ruptured  papilla  (figs.  6^  k,  S,  k) ;  sometimes, 
howeyer,  no  vesicle  is  formed.  A  few  moments  after  emerg- 
ing, the  vesicle  bursts,  doubtless  by  absorption  of  water,  and 
the  zoospores  swim  about  in  every  direction.  The  remnants 
of  the  vesicle  are  of  a  gelatinous  nature.  The  escape  of  the 
zoospores  was  observed  from  nine  in  the  morning  till  four  in 
the  afternoon,  and  seems  to  depend,  not  upon  the  influence 
of  light,  but  solely  upon  the  effect  of  moistening  with  water. 
The  zoospores  are  very  small,  0*0035  to  00033  mm.  They 
are  filled  with  reddish-brown  granular  matter,  the  apex  alone 
being  free  and  hyaline;  there  are  two  cilia,  about  three  or 
four  times  as  long  as  the  spore.  The  apex,  with  the  cilia, 
is  directed  forwards.  They  rotate  perpetually  whilst  swim- 
ming ;  their  motion  being  so  rapid  as  to  prevent  a  clear  view 
of  them,  except  when  stopped  by  some  obstacle,  or  when 
their  motion  is  becoming  retarded.  When  killed  by  con- 
centrated solution  of  iodine,  or  iodide  of  potash,  the  zoo- 
spores appear  brown,  with  the  exception  of  the  apex,  which  is 
hyaline  as  before ;  the  cilia  are  very  little  browned,  but  be- 
come more  distinct.  The  cell  is  surrounded  by  a  clear, 
highly-refractive  border  (figs.  10,  11,  12),  looking  like  gela- 
tine, but  which  may  be  only  an  optical  appearance.  Treated 
with  iodine  and  diluted  siQphuric  add,  the  whole  zoospore, 
apex  and  cilia,  become  deep  brown.  (Fig.  13.)  After  con- 
tinuing in  motion  for  about  an  hour,  the  zoospores  become 
sluggish,  sink,  become  globular  (fig.  15),  elongate  them- 
selves (fig.  16,  a,  b,  c),  and  shortly  a  division  of  the  cell 
takes  place  by  a  transverse  septum.  (Figs.  17,  a,  b,  c,  d.) 
Some  reddish-brown  granules  usually  remain  behind  in  the 
empty  mother-cell,  and  in  the  remnant  of  the  vesicle.  (Fig. 
9,  k,)  Oftentimes  some  zoospores  cannot  emerge  from  the 
mother-cell,  and  then  they  sometimes  geminate  in  it. 


Chroolepus  un^krinum,  Kg. 


CkroolepMi  tMbrmum,  Kg.     '  Phycol.  gener.,'  1848,  p.  888.    <  Rabeii- 
hont  Deutsoh.  Kryptog./  1845,  ii,  8,  87. 

This  plant  is  common  about  Bonn,  on  the  bark  of  trees, 
in  the  form  of  a  reddish- brown,  scentless,  thin  stratum,  prin- 
cipally on  the  northern  side  of  the  tree.    The  zoospores  were 
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observed  in  the  middle  of  July,  1856,  and  in  May,  1857 ;  but 
after  the  dry  and  hot  spring  of  1858,  were  sought  for  in  vain. 
They  have  never  been  found  in  the  autumn,  or  late  in  the 
summer.     In  order  to  find  them,  it  is  a  good  plan  to  leave  a 

5>iece  of  the  bark  covered  with  the  plant  in  a  damp  vascolum 
or  a  night.  Chroolepus  umbrinum  usually  forms  solitary 
globular  cells,  frequently,  however,  exhibiting  two  or  three 
together  (figs.  18  and  19),  and  rarely  as  many  as  from  four 
to  seven.  The  gobular  or  sub-globular  cells  are  0*0071  to 
0*0098  mm.  in  diameter.  The  membrane  is  thick,  and  con- 
sists of  cellulose;  it  is  not  coloured,  however,  by  iodine,  but 
it  becomes  of  a  beautiful  blue  under  iodine  and  sulphuric 
acid.  (Fig.  20.)  The  contents  consist  of  small  granules, 
coloured  reddish  brown  by  the  colouring  matter  adherent  to 
them ;  they  are  turned  to  a  dirty  blue  by  iodine,  and  con- 
sist of  starch  and  of  large,  reddish-brown,  highly  refractive 
oil-drops.  Strange  to  say,  the  oil-drops  are  coloured  a  deep 
dirty  blue  by  iodine.  The  zoospores  are  not  so  numerous 
as  in  C  aureum.  The  mother-cells  of  the  zoospores  are  some- 
what larger  than  the  vegetative  cells,  but  not  otherwise  dis- 
tinguishable. The  spores  are  larger  than  in  C.  aureum  (figs. 
21  and  22),  and  0*0042  to  00043  in  length.  They  are  oval 
on  one  side  (fig.  21),  but  quite  flat  on  the  other  (fig.  22),  and 
rotate  perpetually  in  swimming.  They  have  a  clear  border 
(figs.  21  and  22,  s)  (?  substantial  or  an  optical  appearance), 
which  remains  after  treatment  with  iodine,  or  with  iodine 
and  diluted  sulphuric  acid.  The  apex  of  the  zoospores  is 
colourless,  the  expanded  hinder  portion  being  filled  with  red- 
dish-brown granular  matter.  They  have  two  cilia  at  the  apex, 
which  are  two  or  three  times  as  long  as  the  cell.  When  treated 
with  iodine,  the  apex  remains  colourless  and  hyaline;  the  upper 
part,  however,  becomes  of  a  dirty  blue  colour.  (Figs.  25  and 
26.)  If  diluted  sulphuric  acid  is  employed  after  iodine,  the 
whole  cell,  including  the  apex  aud  alia,  becomes  of  a  deep 
brown  colour,  but  a  tinge  of  dirty  blue  is  still  visible  in  the 
middle  of  the  ceU.     (Fig.  27.) 

The  zoospores,  therefore,  of  Chroolepua  umbrinum,  are  acted 
upon  by  reagents  very  similarly  to  those  of  C.  aureum,  the 
difierence  being  that  the  reddish-brown  granular  contents  of 
C.  umbrinum  are  somewhat  firmer,  whilst  the  contents  of 
C.  aureum  consist  of  a  substance  not  coloured  blue  by  iodine. 
It  is  particularly  worthy  of  notice,  that  the  hyaline  apex  of 
the  zoospores  of  both  plants  is  not  rendered  brown,  but  re- 
mains colourless  under  iodine,  proving,  it  would  seem,  the 
absence  of  nitrogenous  matter  in  the  covering  of  the  zoospores 
of  Chroolepus,  or  at  least  in  the  apical  portion  of  it.  The 
author  was  unable  to  separate  the  covering  firom  the  cell- 
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contents ;  and  therefore  in  Chroolepui  aureum,  where  the  cell- 
contents  are  rendered  brown  by  iodine^  he  cannot  say  whether 
the  whole  of  the  covering,  or  only  its  apex,  is  unaffected  by 
the  iodine.  But  inasmuch  as,  in  C,  umbrinum,  the  zoospore, 
even  after  treatment  with  a  strong  solution  of  iodine  and 
iodide  of  potassium,  exhibits,  on  account  of  its  amylaceous 
nature,  only  a  dirty  blue  colour,  and  not  a  brown,  it  seems 
probable  that  the  whole  remaining  portion  of  the  cell-cover- 
mg  is  of  the  same  nature  as  its  apex,  that  it  is  not  coloured 
brown,  and  consequently  is  not  nitrogenous.  From  its 
behaviour  under  iodine  and  sulphuric  acid,  the  cell-covering 
probably  does  not  consist  of  cellulose,  although  in  the  present 
state  of  microscopical  chemistry  it  is  not  easy  to  say  accurately 
of  what  it  does  consist.  The  observation,  however,  is  an 
interesting  addition  to  our  knowledge  of  the  nature  of  the 
covering  of  zoospores,  which  covering  has  hitherto  been  sup- 
posed lo  be  always  coloured  brown  by  iodine,  and  to  be  there- 
fore nitrogenous.  At  all  events  the  cell-covering,  or  at  least 
the  apical  portion,  cannot  in  Chroolepus  be  look^  upon  as  a 
primordial  utricle.  It  would  seem  that  the  subsequently 
formed  cellulose  membrane  of  the  cells  of  Chroolepus  is  pre- 
sent in  the  zoospores  at  the  period  of  swarming,  but  that  in 
this  condition  the  young  membrane  does  not  exhibit  the  con- 
sistency or  the  reactions  which  are  afterwards  visible  in  it. 
The  author  then  proceeds  to  observe,  that  the  existence  of  so 
peculiar  a  membrane  is  less  surprising,  as  there  are  several 
other  alg»  which  exhibit  unusual  chemical  peculiarities  in 
their  cell-coverings ;  and  after  noticing  several  instances  of 
such  alg»,  he  concludes  that  there  are  modifications  of 
cellulose  dependent  upon  the  age  and  the  species  of  the  plant, 
which  do  not  exhibit  the  usual  reactions ;  and  that  it  is  there- 
fore fair  to  assume  that  the  membrane  of  the  zoospores  of 
Chroolepus,  or  at  least  the  colourless  apex  of  the  membrane, 
consists,  at  the  period  of  swarming,  of  a  modification  of 
cellulose  not  exhibiting  the  usual  reactions,  whilst  the  zoo- 
spores of  other  plants  are  only  clothed  with  a  nitrogenous 
primordial  utride. 

The  yoimg  membrane  of  the  zoospores  of  C,  umbrinum  is 
very  delicate,  and  disappears  soon  after  the  death  of  the 
zoospores,  of  which  a  few  only  lived  to  vegetate.  The  brown 
granular  contents  of  those  which  died  escaped  in  all  directions 
(exhibiting  active  molecular  motion)  very  shortly  after  the 
cessation  of  the  motion  of  the  zoospores,  showing  that  the 
cell- wall  did  not  burst,  but  dissolved.  (See  fig.  24.)  Fig.  23 
shows  the  remnants  of  a  zoospore,  consisting  of  a  heap  of 
granules  surrounded  by  a  gelatinous  mass  {s)  which  belonged 
to  the  cell-contents,  not  to  the  membrane.      Iodine  did  not 
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colonr  these  granules  blue^  but  it  rendered  the  cilia  visible^ 
the  latter  appearing  to  be  able  to  resist  dissolution  for  a  longer 
period  than  the  cell-membrane.  The  granules  had  all  a 
border  {s)  around  their  nucleus  {k).  (See  fig.  23,  i.)  The 
author  did  not  see  the  zoospores  attach  themselves  to  any 
foreign  body ;  they  simply  sank.  Some  of  the  zoospores  of 
C.  aureum,  which  were  kept  moist  under  glass,  increased  by 
cell-division. 

Agardh  rightly  placed  Chroolepus  amongst  the  algse ;  he 
considered  it  to  belong  to  the  Confervoidese.  Kiitzing,  in  his 
^  Phycologia  generalis/  placed  it  with  the  Chantransise,  and  in 
his  ^Species  Algarum/  with  the  Confervese.  The  author 
considers  the  latter  its  proper  place,  in  juxtaposition  with 
Cladophora. 


On  Sarcina,  and  especially  an  its  occurrence  in  the  Urine  of 

Man.    By  Dr.  UeHmann  Welcker. 

The  following  is  an  abstract  of  Dr.  Welcker's  communi- 
cation, which  has  appeared  in  Henle  and  Pfeuffer's '  Zeitsch.  f. 
Rat.  Med.,'  8d  ser.,  vol.  y,  p.  199  (1859). 

The  most  usual  situation  in  which  the  sardna  occurs  is, 
as  is  well  known,  in  matters  ejected  by  vomiting  from 
the  stomach,  and  it  appears  to  be  a  common  concomitant  of 
chronic  vomiting.  It  appears,  however,  to  be  occasionally 
present  in  the  stomach,  in  cases  where  no  symptoms  of 
gastric  derangement  had  existed. 

Its  occurrence  in  the  urine  has  been  frequently  noticed; 
thrice  by  Heller,  once  by  Dr.  Mackay,  twice  by  Dr.  Johnson, 
and  twice  also  b^  Dr.  Beale. 

Notwithstandmg  the  hesitation  with  which  Zenker  admits 
the  probability  of  the  occurrence  of  sarcina  in  the  urinary 
secretion,  no  doubt  can  be  entertained,  that  in  the  cases  about 
to  be  detailed,  the  Sarcina  originated  in  the  urinary  organs 
themselves,  and  did  not  gain  admission  through  any  fistulous 
passage,  nor  had  become  accidentally  mixed  with  the  urine, 
j^ut  whether  the  sarcina  were  confined  solely  to  the  bladder, 
or  occurred  also  in  the  pelves  of  the  kidneys  and  tubuU 
urintferi,  must  still  be  left  undetermined, 


164  WELCKER^    ON    SARCINA. 

With  respect  to  other  situations  in  which  the  occurrence 
of  sarcina  has  been  noticed^  may  be  mentioned^  in  the  faeces 
and  intestinal  canal^  by  Bennett  and  Hasse ;  in  cholera-stools, 
by  Wedl  and  Mensonides;  in  the  contents  of  portion  of 
gangrenous  strangulated  intestine,  by  Denime ;  in  the  bron- 
chia, by  Virchow  and  Friedreich ;  in  the  substance  of  the 
lungs,  by  Zenker,  Yirchow,  and  Demme ;  in  the  fluid  of  the 
cerebral  ventricles,  but  under  doubtful  circumstances,  by 
Jenner."^  In  animals,  it  has  been  found  by  Yirchow  in  the 
stomach  of  the  rabbit,  and  in  that  of  the  dog  by  Frerichs ; 
whilst,  more  lately,  Eberth  has  found  it  in  the  intestine  of 
the  ape,  and  in  the  caecum  of  the  common  fowl,  &c. 

No  specific  distinction  has  hitherto  been  drawn  between 
the  kinds  of  Sarcina  derived  from  these  various  localities^ 
although  diversities  in  the  size  and  colour  of  the  corpuscles 
have  been  incidentally  noticed. 

The  case  in  which  I  observed  the  occurrence  of  Sarcina  in 
the  urine,  was  that  of  a  medical  man,  forty-seven  years  old, 
who  had  been  ailing  for  some  years,  and  was  consequently 
somewhat  emaciated,  and  had  lost  much  strength.  He 
suffered  much  from  nervous  excitability  and  depression  of 
spirits,  and  entertained  a  vague  suspicion  that  he  was 
labouring  under  some  renal  affection,  even  before  the  dis- 
covery of  the  sarcina  in  his  urine.  He  never  vomited,  and 
there  was  no  evidence  of  the  existence  of  Sarcina  in  the 
stomach. 

I  first  examined  the  urine  on  the  1st,  2d,  and  5th  July, 
1857.  It  was  strongly  acid,  and  very  shortly  after  its  emis- 
sion presented,  when  contained  in  a  test-tube  three  fourtha 
of  an  inch  in  diameter,  a  light-whitish  cloudiness.  This, 
when  the  fluid  was  closely  examined  by  the  naked  eye,  by 
transmitted  lisht,  was  seen  to  be  caused  by  the  presence  of 
very  minute  Vyish-white  corpuscles,  wLh  Sxicroscopic 
exammation  proved  to  be  nothing  but  sarcina.  At  the  end 
of  about  an  hour  these  corpuscles  had  subsided,  and  formed 
a  grayish- white,  light  sediment,  occupying  about  one  tenth 
of  the  length  of  the  tube. 

In  the  urine  just  passed  into  a  perfectly  clean  glass,  the 
microscope  detected — 

1.  Very  numerous  specimens  of  sarcina. 

2.  Crystals  of  oxalate  of  lime. 

*  To  these  instances  may  be  added  two  or  three  in  which  the  occurrence 
of  Sarcina  was  noticed  by  ourselves  in  the  contents  of  the  stomach — 
especially  in  one  remarkable  case  of  rupture  of  the  diaphragm,  in  which  the 
stomach  was  forced  into  the  left  side  of  the  thorax,  and  became  distended 
with  an  enormous  quantity  of  brown  grumous  fluid,  consisting  almost 
entirely  of  Sarcina  ventricuU.     [6.  B.] 


WELCKER^   ON    8ARCINA.  165 

3.  A  few  pus-  or  mucus-corpuscles^  and  some  traces  of 
epithelium  (but  no  fibrinous  casts^  and  the  urine  was  never 
albuminous) . 

As  nearly  as  could  be  estimated,  the  Sarcina  constituted 
95,  the  crystals  4,  and  the  other  corpuscles  1  per  cent,  of 
the  morphological  elements  in  the  urine  . 

The  Sarcina  presented  the  following  diversities  of  form  in 
the  corpuscles: 

1.  Isolated  cells,  O'OOIO  to  0*0018  mm.  in  diameter,  which, 
although,  on  the  whole,  of  a  rounded  form,  in  larger  specimens 
were  more  angular  and  cubical.  That  these  were  really 
sarcina-cells,  elements  of  the  cubes  to  be  presently  described, 
is  shown,  in  the  first  place,  by  their  size,  which  much  exceeded 
that  of  colourless  blood-corpuscles  or  pus-cells.  On  the 
application  of  acetic  acid  also,  no  nucleus  was  rendered 
apparent  in  the  sarcina-ceUs,  as  in  the  bodies  just  men- 
tioned ;  whilst  iodine  produced  in  them  the  same  yellowish- 
brown  colour  as  in  the  entire  sarcina-cubes. 

2.  Cubical  masses,  exhibiting  on  each  face  four  cells,  and 
which  consisted  therefore  of  eight  cells.  The  sides  of  the 
smaller  of  these  cubes  measured  0*0020  mm.,  and  of  the 
largest  0-0027  mm. 

3.  Cubes  with  four  cells  on  each  side,  that  is  to  say,  con- 
stituted of  sixteen  cells  in  each  face,  and  consequently 
forming  packets  of  sixty-four  cells.  Each  side  of  these  cubes 
was  0*0042  mm.  to  0*0052  mm.  long.  Larger  cubes  than  these 
were  never  observed  in  the  urine.  On  the  other  hand,  in 
some  specimens  of  the  sixty-four  celled  packets,  it  might 
very  readily  be  seen  that  these  bodies  were  to  some  extent  not 
mathematical  cubes.  In  these  instances  the  face  presented 
to  the  observer  was  for  the  most  part  an  oblong,  0*0052  mm. 
in  length,  and  0*0050  mm.  in  breadth.  The  illuminated 
cross,  constituted  of  two  lines  bisecting  each  other  in  the 
middle,  and  by  which  the  sixteen  cells  are  divided  into  four 
groups,  exhibited  in  these  cases  a  longer  and  shorter  limb ; 
a  condition  which  probably  indicates  the  first  line  of  fissure 
of  the  entire  bundle.     Lastly,  the  urine  presented  : 

4.  Columnar  sarcina-masses,  0*0050  mm.  long,  0*0025  mm. 
broad,  and  exhibiting  on  the  four  larger  faces  eight,  and 
in  the  two  smaller  four,  and  consequently,  in  the  whole, 
sixteen  cells.  These  masses,  in  all  probability,  arise  from 
the  division  of  the  sixty-four  cell  bundles. 

By  far  the  majority  of  the  sarcina-masses  in  the  urine 
belonged  to  the  second  and  third  forms,  that  is  to  say,  were 
cubes  composed  of  eight  or  of  sixty-four  cells. 

It  at  once  occurred  to  me  that  the  sarcina-masses  ejected 
from  the  stomach  are  of  far  larger  dimensions  than  those  just 
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described.  With  respect  to  this^  I  am  able  to  avail  myself 
of  six  observations  of  Sarcina  ventriculi,  as  affording  materials 
for  measurement ;  and^  in  the  following  table^  I  give  their 
mean  dimensions  in  these  instances^  with  those  of  the 
sarcina  in  the  case  I  am  describings  placed  opposite  each 
other : 


Primitive  cell . 

UBIME. 

STOMACH. 

000] 2  mm. 

00025  mm. 

Cube  of       8  cells  . 

00023  mm. 

00050  mm. 

„    of     64    „     . 

00048  mm. 

0-0100  mm. 

„    of   512    „     . 

none. 

0-0200  mm. 

„    of  4096    „     . 

none. 

00400  mm. 

With  respect  to  the  measurements  given  by  various 
authors  of  the  Sarcina  met  with  in  the  stomach  and  intes- 
tinal canals  they  appear^  when  allowance  is  made  for  the 
different  modes  in  whidi  they  have  been  made^  to  show 
sufficiently  well  that  the  objects  described  by  these  authors 
are^  as  regards  their  dimensions^  identical  with  those  placed  in 
the  second  column  of  the  above  table^  but  not  with  the 
urine  sarcina. 

It  appears  to  me^  therefore^  that  we  have  to  do  with  two 
distinct  species.  The  sarcina  of  the  urine  is^  in  all  respects^ 
smaller  than  that  ejected  from  the  stomach.  Cubes  contain- 
ing 512  cells  do  not  appear  to  occur  in  the  urine;  and 
whilst  the  stomach-sarcina  consists  chiefly  of  bundles  con- 
stituted of  512  and  4,096  cells^  in  that  form  which  occurs  in 
the  urine^  the  bundles,  when  the  number  of  cells  reaches 
sixty-four,  break  up  into  their  elements,  which  separate  and 
represent  new,  isolated  individuals. 

It  would  be  interesting  to  inquire,  whether  in  the  sarcina 
previously  observed  in  the  urine,  the  dimensions  were  as 
small  as  in  the  preceding  instance;  but  to  determine  this 
no  materials  exist. 

That  the  early  disintegration  of  the  Sarcina  vrinte,  as 
well  as  the  smallness  of  its  cells,  are  merely  accidental  and 
dependent  upon  the  condition  under  which  it  exists,  and 
that,  if  introduced  into  the  stomach,  it  would  reach  the 
same  size,  appears  to  me  hardly  probable. 

The  determination  of  the  question,  whether  the  sarcina  of 
the  urine  be  a  distinct  species,  or,  at  any  rate,  a  variety 
of  the  common  sarcina,  is  not  without  interest ;  and  I  much 
regret  that  no  opportunity,  owing    to  the  unexpected  de« 
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parture  of  the  patient^ Vas  afforded  for  further  experiments 
than  those  I  shall  now  mention^  for  its  determination. 

The  author  then  proceeds  to  detail  some  experiments^  in 
which  he  injected  some  of  the  urine^  containing  sarcina^  into 
the  bladder  of  a  rabbit  and  of  a  dog^  without  any  result* 
Its  introduction  also  into  the  stomach  of  the  former  animal^ 
with  its  food^  was  also  unattended  with  any  result;  no 
trace  of  the  sarcina  being  found  in  either  case,  either  in  the 
urine  during  life^  or  in  the  organs  after  death. 

Some  observations  are  then  made  on  the  mode  of  develop- 
ment  and  systematic  position  of  the  Sarcina;  but,  as  these 
do  not  appear  to  contain  anything  of  importance,  we  pass 
them  over,  and  conclude  with  the  following  list  of  queries, 
which  are  suggested  by  Dr.  Welcker,  as  demanding  atten- 
tion. 

1.  Does  the  Sarcina  urvruR  always  exhibit  the  small  dimen- 
sions above  indicated,  of  the  isolated  cells,  as  well  as  of  the 
entire  bundle  ? 

2.  Has  the  Sarcina  found  in  other  situations  also,  as  in  the 
lungs,  for  instance,  the  same  or  very  similar  characters? 

3.  Is  the  transplantation  of  Sarcina  urina  into  the 
stomach  always  without  result?  Or,  does  it,  under  these 
circumstances,  retain  its  peculiar  characters,  or  assume  those 
of  Sarcina  ventriculi  ? 

4.  What  is  the  result  of  the  introduction  of  Sarcina 
ventriculi  into  the  urinary  bladder? 

5.  Is  Sarcina  urime  never,  or  at  any  rate  so  rarely  accom- 
panied by  Sarcina  ventriculi,  that  even  in  this  respect  the 
two  forms  appear  to  be  independent  of  each  other? 

6.  Is  the  urinary  bladder  the  only  habitat  of  Sarcina 
urincB ;  or,  is  it  also  to  be  found  in  the  pelvis  of  the  kidney 
and  the  ttJmli  uriniferi  ? 

7.  Is  the  presence  of  sarcina  in  the  urine  accom- 
panied with  any  special  morbid  condition  of  the  uro-genital 
system? 

8.  In  case  the  last  question  should  be  answered  in  the 
affirmative,  in  what  way  does  the  infection  with  Sarcina 
urina  take  place  ? 

9.  What  means  have  we,  and  especially  by  injection,  for 
the  destruction  of  the  Sarcina  ? 
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On  the  Mature  Condition   of  Trichina  spiralis.       By 

Dr.  Rudolph  Leuckart. 

Some  months  since  I  communicated  to  my  friend^  Professor 
Van  Beneden^  at  Lonvain^  the  results  of  a  helminthological 
experiment^  which  appeared  to  establish  the  connexion  of 
THchina  with  THcliocephalus,  already  supposed  to  exist  by 
Meissner^  Kiichenmeister^  and  others.  In  this  experiment, 
I  fed  a  young  pig  with  a  quantity  of  trichinised  flesh,  for 
which  I  had  been  indebted  to  the  kindness  of  Professor 
Nasse  of  Marburg ;  and  on  dissection,  after  the  lapse  of  four 
weeks,  I  discovered  in  the  large  intestine  a  very  considerable 
number  of  Trichocephalus  di^par,  probably  thirty  or  forty 
specimens,  some  of  which  were  in  a  state  of  perfect  sexusd 
maturity,  and  some  nearly  in  that  condition. 

Professor  Van  Beneden  communicated  the  result  of  this 
experiment  to  M.  Milne-Edwards,  who  regarded  it  of  such 
importance  that  he  considered  it  worthy  of  a  brief  notice 
before  the  Academy  of  Sciences  in  Paris. 

Shortly  afterwards  a  letter  from  Professor  Virchow  was 
read  in  the  same  place,  in  which  it  was  stated  that  in  the 
intestine  of  a  dog  fed  with  flesh  containing  Trichina,  at  the 
end  of  four  days  a  vast  number  of  minute  free  vermiculi  were 
found,  which  were  manifestly  sexually  mature  TVichincB,  or 
which,  at  any  rate,  were  in  a  condition  approaching  matu- 
rity. With  respect  to  the  ultimate  destiny  of  these  vermi- 
culi  the  observer  remained  in  doubt,  not  regarding  it  as 
altogether  impossible  that  they  might  become  Trichocephali ; 
he  was,  however,  more  inclined  to  assume  that  they  had  some 
relation  to  Strongylus. 

I  must  confess  that  on  reading  this  letter  I  suspected  some 
error  on  Virchow's  part,  chiefly  because,  according  to  all  ex- 
isting experience,  it  appeared  incredible  that  a  previously 
asexual  worm  (for  such  is  the  Trichinay  although  already  pre- 
senting the  rudiments  of  a  sexual  organ)  should,  so  early  aa 
on  the  fourth  day  after  importation,  ^^  be  found  to  contain 
fully  developed  ova.'' 

But  I  must  hasten  to  retract  this  supposition  of  error,  as 
totally  unfounded. 

According  to  my  present  researches,  there  can  be  no  doubt 
that  Virchow  is  perfectly  right.  Trichina  spiralis,  in  the 
intestine  of  the  dog,  assumes,  in  a  very  short  time,  the  con- 
dition  of  searaal  maturity,  but  independently  of  a  previous 
transformation  into  any  already  known  form  of  threadworm, 

A  short  time  since  I  obtained  from  Professor  Welcker,  of 
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Halle,  a  large  quantity  of  human  fleshy  containing  a  great 
abundance  of  Trichina.  With  this  I  fed  a  number  of  puppies 
and  two  young  pigs ;  and  examined  one  of  the  former  on  the 
fourth;  and  one  on  the  seventh  day  afterwards.  In  both  I 
found  innumerable  free  Tnchime,  which^  however^  in  the  first 
case  were  intermixed  with  others  still  in  the  encysted  con- 
dition. The  free  worms  were  full  grown.  In  the  second  dog 
some  of  them  were  3  mm.  (about  ^  inch)  long^  and^  at  any 
rate  in  that  animal^  were  all  sexually  mature. 

As  I  do  not  intend;  on  this  occasion^  to  give  a  complete 
account  of  my  observations^  it  will  be  sufBicient  to  say  a  few 
words  respecting  these  mature  Trichifue. 

The  females  were  by  far  the  more  numerous^  being  in  pro- 
proportion  to  the  males;  perhaps^  as  forty  to  one.  They  were 
found  between  the  villi  of  the  intestine^  as  well  as  in  the 
intestinal  mucus  and  in  the  fieces ;  in  the  colon^  caecum^  and 
second  half  of  the  small  intestine^  but  especially  in  the  former 
situations^  in  such  numbers^  that  in  a  portion  of  mucus^  or  of 
mucous  membrane^  about  the  dimensions  of  a  lentil  bean 
there  would  be  found;  on  the  average^  from  six  to  ten  spe- 
cimens. 

Of  the  organs  in  the  female  body^  the  uterus  is  by  far  the 
most  considerable.  It  is  a  simple^  very  thick  canal;  occupy- 
ing in  the  posterior  half  of  the  worm  nearly  the  entire  cavity 
of  the  body;  and  opening  with  a  constricted  neck  at  the 
posterior  border  of  the  anterior  fourth.  Its  contents  consist 
of  ova  of  comparatively  very  large  sizC;  and  exhibiting  all 
stages  of  segmentation  and  embryonic  development.  The 
female  Trichina  are  viviparous  nematodes,  whose  embryos  are 
of  disproportionate  length.  The  number  of  ova  and  embryos 
in  the  largest  specimens  (the  smaller;  for  the  most  part;  contain 
none)  may  be  estimated  at  about  a  hundred  or  more. 

With  the  exception  of  this  uterus  and  their  sizC;  the 
mature  THchtMB  differ  in  no  respect  from  the  well-known 
T.  spiralis. 

The  male  Trichina  are  smaller  than  the  femalC;  rarely 
measuring  more  than  2  mm.  (about  O'l  inch)  in  length. 

This  deficiency  in  length  is  referrible  more  particularly  to 
the  posterior  half  of  the  body;  beginning  at  the  commence- 
ment of  the  chyle-stomach;  and  constituting  the  portion  in 
which  are  included;  besides  the  stomach;  the  simple  tubular 
testeS;  containing  innumerable  very  minute  spermatic  cor- 
puscles (which  might  also  be  perceived  in  the  genital  tube  of 
the  female).  The  opening  of  the  testis  is  placed  at  the 
hinder  extremity  of  the  body;  immediately  in  front  of  the 
anus.  This  extremity  of  the  worm  is  not  curved;  but;  on  the 
other  hand;,  is  characterised,  by  the  presence  of  two  short 
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conical  eminences  placed  on  either  side  of  the  genital  oriftcc, 
and  much  resembling  the  well-known  conformation  of  the 
genus  Proiecosacier.  SpicuUB  are  everywhere  present^  but  of 
extreme  delicacy. 

The  Trichime  above  described  are^  as  is  obvious  at  a  glance 
(and  as  is  shown  more  especially  by  the  presence  c^  the 
embryos  in  the  female),  fiM-ffroum.  Moreover^  there  can  be 
no  doubt  that  they  do  not  undergo  any  further  metamorphosis 
(into  Trichocephalus  or  Stranffylus,  &c.) 

Notwithstanding  the  vast  numbers  in  which  they  occurred 
in  the  animals  examined^  and  in  which  they  must  exist  in 
other  caseSj  these  nematodes  have  hitherto  escaped  the  notice 
of  helminthologists.  The  generic  appellation  of  Trichina 
might  be  retained  for  them,  although  the  specific  term 
*^  spiralis**  is  hardly  applicable  to  the  fully  developed 
worm. 

In  what  way  man  becomes  infected  with  the  embryos  of 
this  TVichina  I  shall  not  here  describe  in  detail.  That  he 
derives  his  Trichina,  like  the  Echinococcus,  from  the  Dog, 
can  scarcely  be  doubted.  I  will  in  addition  merely  remark 
that  I  have,  perhaps  superfluously,  instituted  an  experiment 
in  elucidation  of  this  point,  having  administered  to  a  young 
pig  the  intestine  of  the  last-mentioned  dog,  with  its  contents. 
We  know  that  the  TVichina  in  the  encysted  condition  also 
occurs  in  the  Pig ;  the  experiment  consequently  may  be  ex- 
pected to  prove  successful. 

Under  these  circumstances  I  shall  probably  have  an  oppor- 
tunity of  communicating  further  observations  on  the 
subject. 

A  third  dog,  which  was  examined  twelve  days  after  feeding, 
afforded  only  a  few  Trichina,  which  differed  in  no  respect  from 
the  preceding .  They  were  found  exclusively  in  the  colon — a 
circumstance  inducing  the  belief  that  the  mature  Trichina, 
notwithstanding  the  abundance  in  which  it  is  at  first  fbund^ 
nevertheless  remains  only  a  short  time  in  its  nest.  And  it 
may  also  be  Btated,  that  in  previous  experiments,  in  animals 
examined  some  weeks  after  feeding,  no  vestige  of  Trichina 
was  ever  met  with. 

The  pigs  referred  to  are  still  alive,  and  have  in  the  mean- 
while served  for  experiments  of  another  kind.  Their  fseces^ 
on  the  sixth  day  after  the  feeding,  contained  no  Trichina. 

[The  further  results  of  Professor  Leuckart's  observations  on 
TVichina  are  communicated  in  the '  Oottinger  Nachrichten' 
for  April  30th,  and  may  be  thus  briefly  summed  up.] 

\  That  the  Trichina  spiralis,  as  met  with  in  the  muscular 
tiesue,  represents  the  immature  condition  of  a  nematoid 
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worm^  which  becomes  fully  developed  in  the  intestinal  canal 
of  many  warm-blooded  animals^  both  mammalia  and  birds ; 
amongst  which  are  enumerated  the  dog^  cat^  pig^  sheep, 
mouse,  man,  and  the  common  fowl.  The  Trichina  attains  full 
sexual  maturity  in  about  two  days  after  its  introduction  into 
the  intestine.  It  is  viviparous,  and  the  minute  filaria-form 
embryos  which  are  produced  in  about  six  days  more,  imme- 
diately commence  their  migration  by  penetrating  the  walls 
of  the  intestine,  in  order  to  reach  the  striped  muscular  tissue. 
The  greater  part  of  the  embryos  remain  in  the  muscles 
immediately  surrounding  the  visceral  cavities.  They  make 
their  wav  through  the  intermuscular  connective  tissue,  but 
ultimately  penetrate  into  the  interior  of  the  muscular  fasciculi, 
where  they  reach,  in  jBibout  fourteen  days,  the  size  and  assume 
the  structure  of  the  well-known  Trichina  spiralis.  It  would 
appear  also  that  the  immigration  of  the  young  Trichina  in 
great  numbers  may  cause  very  serious  symptoms,  either  from 
peritonitis  caused  by  their  passage  through  the  walls  of  the 
intestine,  or  great  debility  in  consequence  of  the  disintegra- 
tion of  the  musciUar  tissue. 


On  the  frequent  Occukbbnce  of  Vegetable  Parasites  in 
the  HARn  Tissues  of  the  Lower  Animals.     By  Prof.  A. 

KOLLIKER. 

(Abstracted  from  the  'Zeitsch.  f.  Wiss.  S^olog.,'  vol.  z,  p.  216 ;  1859.) 

In  examining  the  scales  of  Beryx  omattis,  Ag.,  from  the 
chalk  formation  in  England,  I  noticed  peculiar  tubular 
structures,  presenting  an  elegant  steUiform  figure,  of  which 
I  was  at  first  at  a  loss  what  to  make.  Their  similarity 
in  form  to  pigment-cells  led  me  at  first  to  think  they 
might  be  of  that  nature,  but  this  idea  was  abandoned  when 
I  found  that  the  structures  in  question  occurred  not  merely 
in  the  external  layers  of  the  scal^,  but  in  the  interior  as 
well.  At  the  same  time  I  was  unable  to  entertain  any 
other  supposition,  since  the  structure  exhibited  no  points  of 
resemblance  with  any  of  the  known  forms  of  tubular  and 
cellular  structures  of  bones  and  scales. 

Shortly  afterwards,  on  proceeding  to  the  investigation  of 
the  skeleton  of  the  stony  Corak  and  Sponges,  I  was  again 
struck  with  the  occurrence  of  curious  elongated,  delicate 
systems  of  canals,  the  further  examination  of  which  soon 
opened  my  eyes^  and  finally  led  to  the  conviction  that  in  all 
those  canes  the  appearances  were  due  simply  to  the  presence 


172  KOLLIKER^    ON    VEGETABLE    PAKASITES. 

of  vegetable  parasites  in  the  interior  of  the  hard  tissues  under 
examination. 

I  was  at  once  reminded  of  the  observations  of  Bowerbank, 
Carpenter^  Rose,  and  Claparede^  respecting  the  occurrence 
of  peculiar  tubes  in  the  shells  of  Lamellibranchs^  and  of 
Neritina,  and  in  fossil  fish-scales;  and  which  tubes  had 
also  been  regarded  by  the  two  last-named  authors,  as  of 
parasitic  ori|n.  I  found  also,  on  comparison  with  the  pre- 
parations  of. shell  for  which  I  have  been  indebted  to  Dr. 
Carpenter^  that  the  canals  observable  in  them  also  belonged 
to  the  same  category. 

These  circumstances^  and  further  investigation^  carried 
as  far  as  I  was  able,  gradually  opened  up  a  wide  circle  of 
facts  and  appearances,  at  any  rate  of  such  importance  as  to 
induce  me  not  to  delay  their  publication,  though  still  in- 
complete. 

First  and  foremost,  it  is  in  any  case,  physiologically,  a  cir- 
cumstance of  no  little  interest,  to  learn  that  even  such  hard  and 
compact  structures  as  corals,  shells,  the  scales  of  fish,  and  homy 
skeletons  of  sponges  are  bored  and  firequently  pervaded  in 
an  incredible  manner  by  lower  forms  of  plants ;  in  fact,  as  I 
would  at  once  remark,  by  fungi.  And  here  the  question — 
not  easily  to  be  answered — arises  as  to  the  means  by  which  / 

these  organisms  are  enabled  to  remove  or  displace  the  car- 
bonate of  lime  and  the  organic  substance  of  the  tissues  thus 
invaded.  But  besides  this,  the  correct  knowledge  of  these 
phenomena  is  of  importance  to  zoologists,  who  would  thus  be 
protected  from  great  errors  in  the  explanation  of  the  struc- 
tural conditions  of  the  hard  tissues  in  question.  It  is  well 
known  that  Carpenter,  under  the  term  "  tubular  structures,*' 
has  designated  as  a  special  histological  formation  in  bivalve 
shells,  those  portions  which  contain  tubuli — a  notion  which 
has  obtained  pretty  general  acceptance,  and  which  has  been 
combated  by  no  one  (vid.  Quekett, '  Histol.  Catalogue,'  vol.  i ; 
Leydig, '  Lehrb.  d.  Histol.,'  p.  108 ;  Siebold,  'Comp.  Anat.'), 
and  which  I  have  myself  also  adopted  in  my  memoir  upon 
"Pore-canals  and  Cell- secretions,"  at  least  as  respects  cer-  ■ 

tain  genera.     At  the  same  time,  however,  I  have  always  ex-  \ 

cepted  the  horizontally  spreading  and  anastomosing  systems 
of  tubes,  with  respect  to  whose  true  nature  I  have  invariably 
reserved  any  expression  of  opinion.  But  it  is  now  clear, 
that  when  the  parasitic  nature  of  certain  systems  of  canals 
in  shells  is  established,  as  is  actually  the  case,  the  occurrence 
of  a  true  "  tubular  structure  "  is  at  once  brought  into  ques- 
tion; and  the  same  may  be  said  also  with  respect  to  the 
allied  conditions  in  other  hard  tissues.  With  regard  to  the 
tubuli  in  the  skeleton  of  the  stony  corals,  seen,  so  far  as  I 
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know^  only  by  Quekett^  I  myself  at  first  regarded  these  as  a 
peculiar  plasmatic  canal-system^  and  congratulated  mvself 
upon  being  able  to  add  somethmg  to  the  knowledge  of  the 
organization  of  this  skeleton^  until  further  investigation 
taught  me  better. 

From  Dr.  Bowerbank  I  have  received  sponges  infested 
with  Amgi^  with  the  statement  that  these  sponges  exhibited 
a  special  tubular  system.  As  regards  Rose  and  Claparfede, 
these  authors^  although  they  conjecture  the  foreign  nature 
of  the  tubes  in  fish-scales  and  shells  of  Neritina,  were  not 
in  a  position  to  express  any  definite  opinion  regarding  their 
nature  and  origin.  If  to  this  it  be  added^  that  systems 
of  tubulin  whose  nature  is  not  so  easily  explained^  are  met 
with  in  several  other  tissues  besides  those  already  men- 
tioned, Bs  in  the  chitinous  structures  of  the  Articulata, 
in  the  ads  of  Virffularia,  in  the  hard  tissues  of  the  Echino- 
dermata,  the  scales  and  bones  of  living  Ganoid  fishes,  it  is  ob- 
vious that  a  careful  comparison  and  investigation  of  these  con- 
ditions is  an  indispensable  and  important  zoological  problem.^ 

With  these  preliminary  remarks,  I  will  now  proceed  to 
give  an  account  of  the  special  observations  I  have  made. 

1.  Sponges. 

During  n\y  last  stay  in  England,  in  the  spring  of  1859, 
I  obtained,  through  the  kindness  of  Dr.  Bowerbank,  a 
series  of  sponges,  amongst  which  were  two  having  tubular 
structures  in  a  homy  skeleton.  The  more  marked  one 
of  these  was  described  by  Dr.  Bowerbank  as  a  ''sponge 
from  Australia,  nearly  allied  to  the  fossil  genus  Choanites  /' 
and  he  added,  that  ''  it  presented  a  peculiar  form  of  homy 
skeleton,  whose  fibres  are  covered  with  a  network  of  tubules.^' 
The  close  investigation  of  this  sponge  afforded  the  following 
results. 

The  skeleton  of  the  sponge  itself,  to  judge  from  the  small 
fragment  at  my  disposal,  was  wholly  composed  of  a  network 
of  the  well-known  yellowish,  homy  fibres,  as  they  are 
termed,  which  presented  no  peculiarity,  except  that  the 
fibres  were  of  very  various  dimensions.    Whilst  the  smaller 

*  Since  the  above  was  written,  I  have  received  a  work  bj  Weld,  "  On 
the  Nature  of  the  Canals  which  exist  in  the  Shells  of  several  Acephala  and 
Gasteropoda,"  contained  in  the '  Sitz.  bericht.  d.  Wien.  Akad./  Bd.  xxxiii, 
p.  451, 1859.  Wedl  communicated  his  observations  to  the  Academy  on 
the  14th  October,  1858,  and  the^  consequentlv  have  precedence  of  mine ; 
but  as  they  refer  only  to  two  divisions  of  the  lower  animals,  I  still  regard 
the  publication  of  my  researches  as  not  sui)erfluous,  and  the  more  so  because, 
in  tne  explanation  of  the  nature  of  the  parasites,  1  am  not  wholly  in 
accord  with  Wedl. 

VOL.   VIII.  P 
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^br?s,  bq^ide^  ih^  fungoid  structures^  presented  no  other 
Qleme^ta^  in  the  larger  might  be  observed  a  certain  number  of 
silicious  spiculse^  some  of  which  were  simple  elongated 
Q.eedles  with  a  club-shaped^  thickened  end  at  one  extremity ; 
some  in  the  form  of  a  trident^  and  disposed  sometimes 
heaped  together  in  the  axis  of  the  fibre^  sometimes  with 
tikeir  points  projecting  mc^re  or  less  above  its  surface. 

Now^  with  respect  to  the  vegetable  parasite^  this  growth  ia 
yifible^  in  my  specimen^  on  all  the  fibres^  without  exception, 
ill  the  greatest  profusion.  (PL  VIXI>  fig.  1 .)  It  is  a  unicellular 
fii^nffu^,  whose  filaments  measure^  for  the  most  part,  betweesi 
O'OOl"'  and  O'OOSl'" ;  and,  in  my  dried  preparations,  s^  contain 
%ir,  which  renders  it  very  easy  to  tn^e  them.  But  eyen  when 
llie  air  is  expelled  by  water  or  hydrochloric  acid»  they  are  still 
xery  readily  seai ;  whilst  ^ycerine  and  balsam  render  them 
so  indistinct  that,  at  any  rate^  aU  the  ramifications  are  not 
well  shown*    As  regards  their  disposition  and  course,  in 

Seneral  two.  kinds  of  filaments  may  be  distinguished;  a 
qeper  set,  i^hich  are  longer  and  straightei^  and  a  wiper- 
Scia)#  which  are  much  bnoiched.  The  former,  usually  of 
rather  larger  size,  run  in  a  straight  or  slightly  serpentine 
course^  sometimes  in  the  axis  of  the  homy  fibre^  though, 
in  the  thicker  fibres^  on  the  outside  of  the  spiculse  there 
assembled,  but  sometimes,  at  any  rate,  at  a  cei^n  distance 
from  the  surface.  They  ramify  but  very  sparingly,  except 
tiiat  they  give,  off  a  good  many  branches,  which  proceed  to 
the  surface  of  the  fibre  at  a  right  angle.  Occasionally,  how- 
ever, in  j»reparations  well  filled  with  air,  I  have  noticed 
tu)l)ull  furnished  with  ramuscules  running  out  to  a  fine 
point,  frequently  assembled  into  bundles,  and  so  numerous> 
as  to  give  the  tubule  from  which  they  spring  the  appear- 
9^me  of  the  stem  of  a  rose.  Widely  difierent  was 
the  habit  of  the  superficial  filaments  which  exist  in  such 
abundance  in  the  outermost  layers  of  the  homy  fibres,  as 
to.  afford,  when  the  surface  is  brought  into  focus,  the 
appearance,  as,  stated  by  Bowerbank,  as  if  the  filaments  were 
surrounded  with  a  network  of  tubules.  When  these  fila^ 
ments  are  examined  more  closely,  it  will  be  seen  that  th^ 
are  prolongations  from  the  inner  filaments,  and  are  some- 
lunes  richly  branched,  and  sometimes  also  anastomosing. 
The  branches  are,  for  the  most  part,  spread  out  hon- 
^ntally;  and  it  is  these,  as  I  think  I  have  certainly  con- 
vinced myself,  which,  in  some  oases,  are  connected  together; 
a  oondition  which,  it  is  well  known,  is  observed  in  the 
mycjelium  of  various  fungi.  But,  besidea  these,  numerous, 
very  short  ofikets  arise  from  the  superficial  filaments,  most 
of  whicjfi   proceed  directly  outwards,  and  appear,  in  fujct, 
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to  open  on  the  surface  of  the  homy  fibre.  At  any  rate, 
there  may  often  be  perceived  on  the  fibres,  when  viewed  on 
the  surface,  and  in  side-views,  pretty  distinct  openings  ;  and 
moreover,  especially  on  the  addition  of  acid,  the  air  alwaysf 
escapes  from  the  fungus  filaments  at  certain  determinate 
spots. 

My  justification,  in  regarding  all  the  above-described 
filaments  as  belonging  to  a  fungus,  lies  in  the  circumstance 
that  I  have  succeeded  in  demonstrating,  together  with  them, 
the  existence  of  numerous  sporangia.  (Figs.  2,  3.)  The  fertile 
filaments  are,  as  it  seems  to  me,  all,  or  the  majority  of  them, 
short  ramuscules  of  the  superficial  network,  passing  inwards, 
and  supporting  at  the  extremity  rounded  sporangia,  from 
0*91'"  to  0*015"'  in  size,  and  when  viewed  on  the  side,  of  a 
hemispherical  form.  The  minute  structure  of  these  bodies 
could  not  be  ascertained,  owing  to  the  appearances  being 
obscured  by  the  air  among  the  spores.  Even  when  the  air 
was  expelled  by  means  of  balsam,  little  was  gained,  inasmuch 
as  the  transparency  of  the  whole  was  then  too  great  to  allow 
anything  to  be  seen  beyond  an  indistinctly  areolar  substance. 
In  a  good  many  sporangia  the  spores  were  in  a  germinating 
condition,  and  not  unfrequently  presented  delicate  branch- 
ing figures. 

A  second  «ponge  also  given  t6  me  by  Dr.  Bowerblmk,  and 
described  by  him  as  "a  true  sponge  with  tubuli  in  the' 
fibres,^'  has  a  homy  skeleton  without  spicules,  and  numerous 
anastomosing  fibres  pretty  nearly  all  of  the  same  diameter. 
The  fungus-filaments  in  this  sponge  are  found  by  no  means 
in  all  the  fibres  of  the  skeleton,  entire  portions  occurring 
wholly  free  firom  them ;  an  important  fact,  inasmutoh  as  in 
this  case  the  adventitious  nature  of  the  enclosed  tiibuli  is 
not  shown  by  the  same  decided  proof  as  in  the  former  instance, 
viz.,  by  the  presence  of  sporangia,  none  of  which  were  met 
with.  The  constitution,  however,  of  the  tubuli  was  in  this 
case  such,  that  even  had  they  existed  in  all  the  homy  fibres, 
I  should  not  have  hesitated  in  refaring  them  to  fungus- 
filaments.  They  present  the  appearance  of  rather  wide  canals, 
usually  in  the  number  of  1,  2,  8,  rarely  more,  penetrating 
into  the  interior  of  the  homy  fibres,  and  giving  off  in  their 
course,  at  an  acute  angle,  rather  numerous  branches,  which 
also  continue  to  run  in  a  longitudinal  direction.  It  is  peculiar 
that  all  these  principal  trunks  give  off,  at  right  angles,  a 
greater  or  less,  and  sometimes  a  very  considerable  number  of 
ramuscules,  which  run  straight  to  the  surface  of  the  fibre, 
where  most  of  them  open  externally,  as  may  be  plainly  seen 
by  the  escape,  in  dried  specimens,  of  the  air  contained  in  the 
filaments.    I  could  perceive  na  trace  of  sporntiffia  within  tha 
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homy  fibres^  but  on  their  ewterior,  in  a  few  instances^  opaque 
rounded  bodies  were  seated^  which  were  probably  sporangia, 
but  this  I  was  unable  definitively  to  determine.  It  was 
remarkable  also  that  in  many  places  the  fungus-filaments 
presented  large^  sinuous^  elongated  dilatations  which  occupied 
nearly  the  whole  thickness  of  the  fibre. 

2.    POLYTHALAMIA. 

The  close  examination  of  a  considerable  number  of  sections 
of  Polythalamia^  for  which  I  have  been  indebted  to  the  kindness 
of  my  friend  Dr.  Carpenter^  afibrded  the  definite  result  that 
in  these  delicate  organisms  also  a  parasitic  vegetation  is  not 
wanting.  Owing,  moreover,  to  the  circumstance  that  in 
certain  of  these  creatures  the  shells,  also  typically  contain 
special  systems  of  tubuli,  it  is  often  extremely  difficult  to 
decide  as  to  the  true  nature  of  the  tubuli.  The  genera  in 
which  vegetable  parasites,  which  I  also  look  upon  as  fungi, 
have  been  noticed,  are  the  following : 

1.  Opebculina.    (Fig.  7.) 

In  the  shells  of  this  genus  Dr.  Carpenter  has  described  two 
kinds  of  tubes,  the  one  fine  and  closely  placed,  which  run 
vertically  and  unbranched,  in  the  upper  and  lower  walls  of 
the  chambers,  and  the  other  usually  constituted  of  somewhat 
larger  anastomosing  canals,  which  are  found  in  the  marginal 
layer  of  the  shell,  whence  they  penetrate  into  the  vertical 
dissepiments  of  the  chambers.  That  the  former  represent  a 
normal  structure  does  not  admit  of  the  least  doubt,  but  with 
respect  to  the  others  any  decision  is  rendered  very  difficult 
owing  to  the  circumstance  that,  together  with  them,  very 
numerous  parasitic  structures  certainly  occur.  One  circum- 
stance, however,  may  be  noticed  which  throws  light  upon  the 
matter;  the  fact,  namely,  that  in  certain  individuals  the 
parasites  are  entirely  absent,  and  that  there  are  genera 
possessing  essentially  similar  structural  conditions,  which  also 
exhibit  nothing  of  the  sort.  Of  six  preparations  of  Operculina, 
parasites  appear  to  be  entirely  absent  in  five,  whilst  in  the  sixth 
they  occur  in  enormous  quantity.  Two  preparations  of  the  allied 
Cycloclypeus  Australis  present  no  structures  whatever  of  the 
parasitic  kind,  and  the  same  was  the  case  in  four  sections  of 
Nonionina  Germanica,  It  was  thus  definitively  proved  that  the 
second  system  of  tubuli  noticed  by  Carpenter  in  the  species 
is,  as  it  is  described  and  figured  by  that  naturalist,  typical. 

Now  with  respect  to  the  parasitic  fungi  which  were  met 
with  in  the  one  specimen  of  OpercuUna,  they  were  founds  in 
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the  first  place^  in  the  dissepiments^  accompanying  and  running 
among  the  larger  tubuli  of  Carpenter^  but  secondly^  also 
among  the  finer  tubuli  in  the  thick  walls  of  the  chambers. 
They  everywhere  presented  the  aspect  of  more  or  less 
sinuou8,irrigular,  branching,  and  also  frequently  anastomosing 
tubes.  But  whilst  in  the  former  situation  the  canals  were 
rather  wide,  so  as  to  measure  even  0-002'"  to  O'OOS'"  and  more 
in  diameter;  in  the  latter,  fine  tubuli  of  the  same  diameter  as 
those  of  the  shell  were  the  more  numerous.  The  adventitious 
tubuli,  however,  were  readily  distinguishable  from  the  others 
by  the  circumstance  that  they  were  spread  out  in  a  horizontal 
network,  and  consequently  ran  at  right  angles  with  the  proper 
tubuli  of  the  shell.  Of  sporangia  I  noticed  only  in  one  spot 
some  indications  on  a  rather  wide  canal,  upon  which  were 
visible  two  rounded,  opaque  swellings ;  but  I  would  not  venture 
to  assert  that  these  bodies  were  really  sporangia. 

2.  Amphisteqina.     (Fig.  6.) 

Five  sections  of  this  genus  contained  fungi.  They  oc^ 
curred  principally  in  the  marginal  parts  of  the  shells,  and 
appeared  as  branched  canals,  about  0*002"'  or  0'003'"  in  dia- 
meter. Besides  these  wider  canals,  others  of  less  dimensions 
also  occurred,  which  I  think  must  be  regarded  as  of  the 
same  nature,  especially  on  account  of  their  horizontal  and 
often  much  lengthened  course.  No  sporangia  were  observed 
in  this  case,  whilst  in  certain  spots  in  those  parts  of  the  shell 
which  bounded  the  chambers  very  young  individual  fimgi 
might  be  observed,  under  the  form  of  short  pyriform  vesicles, 
whose  narrow  extremity  was  directed  towards  the  cavity- of 
the  chamber. 

8.  Heterostegina 

Contains  fine-branched  and,  as  it  would  appear,  occa- 
sionally anastomosing  fungus-filaments,  running  chiefly  in 
a  horizontal  direction  between  the  fine  tubuli  of  the  shell 
which  they  thus  crossed.    No  sporangia. 

4.  Calcarina. 

Three  sections  of  this  genus  contained  a  few  fungi,  repre- 
sented by  sometimes  fine  and  branched  filaments,  some- 
times by  wider,  short,  pyriform,  and  elongated  tubules, 
aggregated  in  the  most  superficial  layers  of  the  shell,  and 
which  probably  represented  a  yoimger  condition  of  the 
other  filaments.    No  indication  of  sporangia* 
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5.  Obbitolites  comflanata.     (Fig.  6.) 

Ten  vertical  and  horizontal  sections  of  this  genus  all  con- 
tained numerous  fungi,  generally  speaking  of  the  same  two 
kinds  as  in  Amphistegina.  In  general  the  wider  canals  were 
the  more  numerous,  and  these  also  presented  frequent  dila- 
tions, and  were  more  serpentine  than  in  the  last-named  genus. 
The  parasites  were  in  this  case  also  situated  more  in  the 
supei^cial  layers  of  the  shell,  though  some  penetrated  through 
its  entire  thickness.  Numerous  young  fungi  were  seated  in 
the  walls  of  the  chamhers,  in  the  layers  immediately  bound- 
ing  them,  in  the  form  of  p^uncolatea,  roundish,  andpyriform 
vesides. 

6.     FOLYSTOMELLA. 

Nine  sections  of  shells  of  this  form  all  contained  numerous 
fungi  of  the  same  two  kinds  as  those  in  Amphistegina.  Young, 
undeveloped  individuals  might  also  be  observed. 

7.  Alveolina  Boscii 

Contained  numerous,  far  finer  fungus-filaments,  with  some 
pf  greater  ^ize.    Numerous  young  forms. 

8.  Anthozoa. 

In  the  great  division  of  the  Anthozoa,  the  calcareous 
skeleton  of  the  stony  corals  is  very  frequently  pervaded  by 
fungi,  whilst  in  other  divisions  of  the  class  I  have  not  yet 
certainly  met  with  any  parasites.  My  researches  have 
hitherto  been  extended  only  to  the  following  genera  and 
species : 

(a)  Porites  clavaria 

Contains  numerous,  moderately-branched,  fine  and  coarser 
fungus- filaments,  from  0-002"' to  00025'",  or  even  0-003"',  in 
diameter,  and  very  often  supporting  sporangia.  These  occurred 
only  in  the  thicker  filaments,  and  appeared  to  be  rarely  or 
never  only  terminal,  but  some  always  lateral  as  well.  So  that 
one  filament  of  this  kind  would  often  be  seen  supporting 
4  to  6  or  even  8  to  10  sporangia  in  tolerably  close  appo- 
sition. In  a  few  instances  the  lateral  sporangia  were  shortly 
pedunculate. 

{b)  Astrma  annularis  (fig.  8) 
Presents  the  same  form  of  fundus,  also  abundantly  fur- 
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nislied  with  sporangia.  The  calcareous  skeleton^  moreover^ 
oontaiaed  numerous  elongated  cavities,  placed  in  rows,  and 
forming  elegant  feather-l£ke  figures.  These  appeared  to  be 
typical  of  the  species,  since  they  were  always  present,  and 
were  too  regularly  disposed  to  allow  of  their  being  possibly 
referred  to  9^  fungus. 

(c)  OculiML  diffusa. 

Fungus-filaments  fine,  scarcely  exceeding  0*001'"  in  dia- 
meter, in  places  much  branched,  so  as  to  constitute  figures 
resembling  a  stages  horn.  Sporangia  indistinct,  sometimes 
round,  sometimes  appearing  to  occupy  long  tracts  on  the 
filaments.  A  great  many  small  cavities,  of  irregular  dispo- 
sition and  form,  existed,  which  are  necessarily  to  be  referred 
to  the  fungus-filaments,  and  must  not  be  taken  to  represent 
sections  of  them. 

{d)  Oculina,  Sp. 

Fungus-filaments  fine,  some  very  minute,  which  latter 
were  frequently  undulating  in  their  course.  No  sporangia. 
Numerous  opaque,  minute  points  were  noticed,  which,  as  m 
the  preceding  species,  are  also  probably  to  be  referred  to  the 
parasitic  growths. 

(e)  Millepora  alciccrms. 

As  in  Pontes,  except  that  the  filaments,  and  8p6i^an(pa 
were  less  numerous. 

(/)  Lobalia  prolifera. 

Fungus-filaments  very  numerous,  but  extremely  miiiute,  ^ 
that  in  m<)st  of  them  the  canal  and  double  contour  could  ntfi 
be  distinguished. 

Course  straighter.  Branches  rarely  seen ;  and  the  only 
traces  of  sporangia  consisted  in  irregular  protrusions  at  the 
extremities  of  the  thicker  filaments. 

(g)  AUoporina  mirabilis. 

Filaments  still  more  minute,  but  numerous.  More  intisstfte 
condition  unascertainable.    No  sporangia. 

(A)  Maandrina. 

Fungi  sometimes  rare,  sometimes  very  abundant,  la- 
ments thick,  even  of  considerable  dimensions  up  to  0*006,  or 
even  0*008'",  branched.  Sporangia  apparently  elongated^ 
but  in  my  sections  nowhere  quite  perfect. 
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in  dentine^  they  have  some  relation  to  the  nutrition  of  the 
shells.  In  my  work  upon  cuticular  formations  and  pore- 
canals^  I  remarked  with  respect  to  this  subject^  that  certain 
of  the  tubuli  described  by  Carpenter  very  closely  resembled 
the  pore-canaliculi  of  cuticular  structures^  among  which 
I  placed  the  bivalve  shells ;  but  at  the  same  time^  I  stated 
that  the  horizontally  spread  and  anastomosing  canals 
of  other  genera  must  be  differently  explained.  Lastly^  the 
latest  author  who  has  occupied  himselT  expressly  with  this 
subject^  Wedl^  has  described  the  tubuli  in  all  bivalves  as 
vegetable  parasites^  with  which  opinion  I  now  entirely  coin* 
cide. 

The  genera  and  species  examined  by  me  are  the  following: 

(a)  Afumia  ephippium. 

To  Dr.  Carpenter^s  description  I  have  chiefly  only  this  to 
add^  that  in  most  of  the  coarser  fungus-filaments  rounded 
sporangia^  and^  as  it  appears  to  me^  principally  terminal^ 
are  placed.  To  judge  from  two  of  Dr.  Carpenter's  prepara- 
tions^ the  fungus-filaments  in  the  most  superficiid  layers 
of  the  shell  constitute  a  close  network^  from  which  straighter 
and  less  branched  filaments^  of  greater  or  less  size^  run  in  very 
oblique  directions  into  the  inner  layers.  The  sporangia  are 
situated  principally  in  the  neighbourhood  of  the  mycelium- 
plexus  above  mentioned^  and  measure  as  much  as  0*02"'  or 
more, 

(b)  Cleidotharus  chamoides 

Contains^  throughout  the  entire  thickness  of  the  shelly 
numerous  fungus-filaments^  usually  of  no  inconsiderable  size 
(O'OOS"'  or  even  0*0p5'"),  which  in  certain  layers  are  much 
branched^  and  in  the  outermost  colofbred  lamina  present 
elongated  enlargements^  which  can  scarcely  be  regarded  aa 
anything  but  sporangia. 

{c)  Lima  scabra, 

A  horizontal  section^  procured  from  Dr.  Carpenter,  afibrded 
no  distinct  evidence  with  respect  to  the  distribution  of  the 
frmgus.  The  filaments^  having  an  average  size  of  0*001'''  and 
0'002'"^ran  forthe  most  part  horizontally^  some  much  branched 
and^  as  it  appeared^  also  anastomosing,  some  straighter  and 
supporting  terminal  sporangia,  and  in  certain  spots  enlarge* 
ments  probably  of  the  same  nature. 

{d)  Area  Note. 
A  section  of  this  shell,  procured  in  England^  pr^ented  only 
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straight  and  tolerably  regularly  disposed  tubtUi,  which  agreed 
in  all  essential  points  with  those  of  the  shells  above  noticed^ 
but  exhibited  neither  branches  nor  sporangia,  and  conse- 
quently could  not  be  so  definitely  referred  to  a  fungus- 
mycelium.  But  if  Wedl's  observations  are  taken  into  account^ 
it  may  be  confidently  stated  that  this  is  the  only  correct  in- 
terpretation they  admit  of. 

{e)  Thracia  distorta 

Contained  a  ^ood  many  fine  fungus-filaments,  with  numer- 
ous ramifications.  Close  to  many  of  the  filaments  were 
lai^e,  round,  finely  granular  bodies,  which  are  probably 
sporangia. 

(/)  Astrea  edulis. 

In  a  shell  much  excavated  by  CHone,  the  portions  yet 
retaining  their  integrity  were  pervaded  by  a  greater  abund- 
ance of  fungus-filaments  than  I  have  as  yet  observed  else- 
where. The  filaments  were  rather  closely  branched,  and 
occasionally  presented  terminal  enlargements,  which  oould 
perhaps  be  regarded  only  as  sporangia. 

(jr)  Meleagrina  margaritifera, 

A  beautiful  vertical  section  of  this  shell  was  particularly 
interesting,  from  the  circumstance  of  its  showing  that  shelU 
with  a  perfect  prismatic  layer  might  also  contain  parasites. 
These  were  most  developed  in  the  outermost  layers  of  the 
prismatic  stratum,  but  in  many  instances  through  its 
entire  thickness,  and  beyond  it  to  a  greater  or  less  depth  into 
the  nacreous  layer.  The  filaments  were  some  0*002 
and  0003'",  some  finer,  and  no  sporangia  were  visible  upon 
them. 

Many  other  bivalve  shells  presented  no  trace  of  parasites. 
Among  which  may  be  enumerated — Pinna  ingens,  Pinna 
nigrina,  Mya  arenaria,  Unio  occidens,  the  prismatic  layer  of 
Pema  ephippium,  Avicula,  Crenatula,  Malleus  albus. 

5.  Brachiopoda. 

The  shells  of  certain  Terebratulae,  besides  the  well-known 
coarser  tubes,  are  also  penetrated  by  extremely  minute  canali-  j 

culi,  which,  in  respect  to  appearance  and  diameter,  closely  | 

resemble  the  tubuli  of  dentine,  and  can  scarcely  be  regarded 
except  as  fimgus-filaments. 

They  were  seen  in  Kraussia  rubra,  Terebratula  Australis, 
and  T.  ruHcunda,  for  sections  of  which  I  am  indebted  to  Dr. 
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Carpenter.  The  tubulin  whicli  appear  to  commence  on  the 
exterior^  are  rare^  usually  run  in  a  ventical  direction  through 
the  fibres^  but^  nevertheless^  present  such  irregularities  in 
their  course  as^  together  with  the  circumstance  that  in  some 
spots  they  are  wholly  wanting,  seem  to  indicate  that  they  do 
not  belong  to  any  typical  structure. 

In  Rhynchonella  nigricans,  Terebratida  Caput  Serpentis, 
and  T.  resupinata,  no  vestige  of  these  fine  tubules  was  per- 
ceptible. On  the  other  hand,  in  Leptana  lepis,  from  the 
transition-formation,  Wedl  has  found  vegetable  parasites. 

6.  Gasteropoda. 

The  canals  in  these  shells,  which  were  first  noticed  by 
Claparede,  have  been  referred  by  Wedl  to  a  vegetable  para- 
sitic growth — an  explanation  whose  correctness  admits  in 
part  of  easy  proof,  inasmuch  as,  in  certain  cases,  distinct 
sporangia  may  be  observed  on  the  canals.  I  have  examined 
the  following  sheUs : 

(a)  Murex  trunculus. 

In  the  outermost  layers  of  the  shell  may  be  observed  a 
horizontally  spreading  mycelium,  constituted  of  anasto- 
mosing fungus-filaments,  of  whose  delicacy  it  is  difficult  to 
form  any  idea,  since  the  meshes  of  the  plexus  are  in  many 
places  hardly  double  the  diameter  of  the  filaments. 

Yery  numerous  straighter  filaments  arising  from  this 
layer  of  mycelium  passed  inwards,  penetrating  sdl  the  laminae 
of  the  shell  either  vertically  or  obliquely,  and  throwing  off 
frequent  branches.  On  arriving  at  the  innermost  lamina, 
and  not  unfirequently  even  before  doing  so,  these  filaments 
would  again  spread  out  in  a  horizontal  plexus.  No  sporangia 
could  be  perceived.  The  fimgus-filaments  measured,  for  the 
most  part,  about  O'OOl'",  though  some  reached  a  diameter  of 
0002"'. 

[Other  species  of  gasteropod  shells  examined  by  the  author, 
and  which  presented  appearances  more  or  less  similar  to  the 
above,  are :] 

Murex  brandcnis.  Haliotes,  sp. 

Vermetus,  sp.  Tritonium  cretaceam. 

T\irbo  ruffosus.  Litarina  litorea. 

Aphorrhais  pes  Pelecani*  Terebra  myurus. 

Whilst  in  species  of  OUva,  CyprtBa,  Nautilus  pompilius, 
and  Aptychus,  he  was  unable  to  detect  any  growths  of  the 
fungus  character. 
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7.  Annelida. 

The  tubes  of  two  undetermined  Serpula,  from  the  coast  of 
Scotland,  were  pervaded  most  abundantly  with  fungus- 
filaments,  in  which,  however,  neither  anastomoses  nor 
sporangia  could  be  perceived. 

8.    CiRRHIPEDIA. 

In  this  division  I  have  found  structures  which  could  with 
certainty  be  described  as  fungus-filaments,  only  in  a  large 
Balanus.  They  occurred  both  in  living  and  dead  shells,  were 
extremely  abundant,  usually  branched,  and  occasionally  con- 
nected at  the  extremity  with  elongated,  curved,  widish  spaces, 
probably  sporangia.  In  one  instance  the  filaments  formed 
beautiful  anastomoses.  Besides  these  fungus- filaments,  it 
would  appear,  at  any  rate  firomQuekett's  description  {'  Histol. 
Catal.,'  i,  pp.  263—265,  PL  XVII,  fig.  12),  that  other  tubuU 
occur  in  the  shells  of  Balani,  which  are  probably  of  a  typical 
nature,  although  from  the  representations  of  that  author  it  is 
not  clear  whether,  among  the  structures  described  by  him, 
there  might  not  be  some  corresponding  with  those  I  have 
noticed  above.  Moreover  in  Polliclpes,  as  is  also  remarked 
by  Quekett,  tubuli  exist  which,  from  their  regular  course  in 
distant  rows,  in  all  respects  resemble  a  typical  structure.  In 
the  opercular  pieces  of  Tubicinella,  also,  I  have  found  tubuli 
which,  from  their  being  unbranched  and  running  parallel  to 
each  other,  resembled  a  normal  structure.  They  were  placed, 
however,  far  closer  together  than  the  tubules  in  Pollicipes, 
and  I  am  compelled,  for  the  present,  to  suspend  my  judgment 
respecting  them.  The  statement  made  by  me  in  another 
place  ('Wurtzb.  Verh.,'  Bd.  x),  that  fiingi  occur  also  in 
Diadema,  I  must  retract  as  erroneous.  The  mistake  arose 
from  the  wrong  ticketing  of  the  preparation  of  a  gasteropod 
shell. 

9.  Fish. 

As  stated  above,  the  observation  of  parasites  in  the  scales 
of  Beryx  omaius,  from  the  Chalk,  was  the  starting  point  of  the 
investigation  here  recorded.  The  parasites  of  these  scales  are 
by  far  the  most  elegant  of  any  hitherto  met  with  (fig.  9),  and 
correspond  essentially  with  those  figured  by  Mr.  Rose.  They 
are  unicellular  organisms,  constituting  staris  with  8,  16,  or  32 
rays,  at  the  extremities  of  which  the  sporangia  appear  to  be 
developed,  inasmuch  as  in  large  individuals  the  rays  are  not 
unfrequently  slightly  clavate.    Although  usually  there  are 
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not  more  than  thirty-two  rays,  cases  nevertheless  occur  in 
which  the  growth  appears  to  advance  still  further,  although  I 
have  not  yet  succeeded  in  obtaining  good  views  of  such  indi- 
viduals. This  form  of  fungus  might,  as  I  am  informed  by  my 
colleague.  Professor  Schenk,  constitute  a  new  genus;  but  I 
willingly  leave  this  to  the  botanists. 

In  the  scales  of  living  Ganoid  fishes,  in  many  of  those  from 
fossil  genera  belonging  to  this  division,  which  have  been 
placed  at  my  disposal  by  Professor  Williamson,  as  well  as  in 
the  scales  of  Teleostei,  I  have  up  to  the  present  time  in  vain 
sought  for  fungus-filaments,  although  it  would  seem,  at  any- 
rate  from  Mr.  Rosens  researches,  that  they  do  prevail  to  a 
certain  extent  in  these  organs  also. 

This  is  the  extent  of  my  present  researches.  Taken 
together  with  those  of  Wedl,  which  have  also  been  extended 
over  a  certain  number  of  fossil  molluscous  shells,  they  serve 
to  show  that  in  any  case  the  occurrence  of  vegetable  parasites 
in  the  hard  structures  of  animals  is  very  frequent,  and  that 
this  phenomenon  must  henceforth  take  its  place  among  the 
certain  acquisitions  of  science.  Nevertheless,  with  respect  to 
particulars,  much  remains  to  be  ascertained,  and  I  would 
direct  attention  principally  to  the  following  points. 

1.  The  parasitic  growths  are  very  frequent  in  marine 
animalSf  whilst  they  are  almost  wholly  wanting  in  those 
belonging  to  fresh  water.  In  the  latter,  they  have  been 
noticed  only  in  Cyclas  (Carpenter),  Neritina  fiuviatilis 
(Clapar^de),  in  the  scales  of  an  undetermined  fish  (Rose), 
and  in  Neritina  croatica  and  Melania  Hollandrii  (Wedl) ; 
whilst  in  five  fresh-water  bivalves  and  eight  gasteropods 
examined  by  Wedl,  these  growths  were  absent.  The  reason 
of  this  is  not  dear.  It  is  either  to  be  sought  in  the  circum- 
stance that  the  appropriate  lower  plants  occur  only  sparingly 
in  fresh  water,  or  that  such  a  difference  exists  in  the  con- 
ditions of  vegetation  of  the  two  kinds  of  plants,  that  those 
belonging  to  fresh  water  are  incapable  of  disintegrating  the 
hard  parts  in  question.  But  this  is  an  inquiry  whose  answer 
may  properly  be  left  to  the  botanist. 

2.  Among  marine  animals  also,  the  parasites  are  not  found 
indiscriminately  in  all.  In  the  moUusca  they  are  indeed  so 
abundant  that  it  would  almost  appear  that  it  is  only  by 
chance  that  they  are  absent.  Nevertheless  it  seems,  as  has 
already  been  noticed  by  Wedl,  that  a  thick  periostracum  and 
the  prismatic  layer  present  ^fficulties  to  the  penetration  of 
the  mycelium  ^rhich,  in  many  ca«8,  it  cannot  get  over. 
Moreover,  the  parasites  are  absent  in  chitinous  structures 
almost  without  exception,  especially  in  those  that  are  less 
calcified  (Decapods).    In  the  strongly  calcified  IbnnB  also. 


186  KOLLIKER^    ON    VEGETABLE    PARASITES. 

they  appear  to  occur  only  in  cases  where  an  external  uncal- 
cified  layer  is  not  present^  as  in  Balanus  and  Serpula ;  whilst 
in  the  opposite  case  they  are  absent.  In  corals  and  forami- 
nifera  again  parasitic  growths  are  very  general,  whilst  in  the 
Spongiadse  they  are  often  wanting. 

3.  The  penetration  of  the  parasites  appears  to  take  place 
in  two  ways — a  mechanical  and  a  chemical.  The  latter 
is  doubtless  the  case  in  all  calcareous  skeletons,  in  which 
scarcely  any  other  supposition  can  be  entertained  except 
that  the  parasitic  growth,  as  it  advances,  dissolves  the  car- 
bonate of  'lime  contained  in  the  tissue,  by  the  secretion  of  an 
acid.  Whether  this  be  carbonic  acid,  or  one  of  an  organic 
nature,  must  be  determined  by  future  inquiry.  AU  that  can 
now  be  remarked  is,  that  the  supposition  of  the  agent  being 
carbonic  acid  is  hardly  supported  by  the  fact  stated  by 
Bischoff  ('Lehrb.  der  Chemischen  G-eologie,^  ii,  p.  1136),  that 
oyster  shells  are  far  more  difSicultly  soluble  in  water  contain- 
ing carbonic  acid  than  are  chalk  or  powdered  calcspar ;  and 
which  is  in  accordance  with  the  preservation  of  shells  and 
the  other  hard  tissues  in  question  in  sea- water  which  con- 
tains carbonic  acid.  Were  it  the  case  that  the  hard  struc- 
tures concerned  contained  more  organic  material  than 
at  any  rate  the  bivalve  shells  and  stony-corals  actually  pos- 
sess, it  might  also  be  supposed  that  the  fungi  first  attacked  the 
oi^anic  substance  (which,  it  is  true,  is  very  doubtful),  and  then 
removed  the  carbonate  of  lime  by  the  secretion  of  carbonic 
add.  However  this  may  be,  it  appears  that  in  any  case  the 
solution  of  the  calcareous  matter  takes  place  only  at  the  ter- 
minal,  growing  end,  since  the  funguB-filamenta  are  nerer 
lodged  in  wide  vacuities,  but,  on  the  contrary,  throughout  their 
course  are  closely  surrounded  by  the  hard  tissue.  It  is  also  to 
be  remembered,  that  it  is  difficult  to  perceive  what  becomes  of 
the  dissolved  carbonate  of  lime.  It  cannot  well  remain  in 
the  fiingus-filaments ;  whilst,  on  the  other  hand,  when  their 
often  very  considerable  length  is  considered,  it  is  difficult  to 
suppose  that  it  is  conveyed  through  them  and  dieposited  on 
the  exterior;  and  yet  any  other  supposition  seems  scarcely 
possible,  and  the  more  especially  as  the  probable  existence 
of  a  continuous  reciprocal  action  between  the  water  and 
the  filaments  at  the  surface  of  the  shell  should  not  be  lost 
sight  of. 

In  the  case  of  the  sponges,  a  mechanical  penetration  of  the 
fungi  may  be  supposed  to  take  place,  since  it  is  impossible 
to  conceive  in  what  way  they  can  be  enabled  to  dissolve 
»ich  a  resistant  substance  as  the  horny  skeleton  of  these 
creatures.  An  analogous  mechanical  penetration  is  wit- 
nessed in  the  passage  of  parasites  through  cellulose-mem- 
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branes^  and  would  require  merely  a  certain  displacement  of 
the  molecules  of  the  tissue^  which  certainly  takes  place  in 
moist  sponge-fibres^  as  is  obvious  from  their  powerfully  ab- 
sorbent property. 

4.  With  respect  to  the  nature  of  the  parasites,  Wedl  and 
I  are  so  far  not  in  accord,  that  he  describes  them  as  multU 
celhUar  plants,  and,  indeed,  as  alff4e,  whilst  I  regard  them 
as  uniceUular  fungi.  With  respect  to  the  uni-  or  multi- 
cellular nature  of  the  growths,  I  think  my  view  is  supported 
by  the  circumstance,  that  on  the  close  survey  of  numerous, 
and  more  particularly  of  the  wider  canals,  no  trace  of  a 
partition-wall  has  anywhere  been  perceptible.  Whilst,  as 
to  the  question  of  their  being  Algae  or  Fungi,  it  is  not  for 
me  to  give  a  reply,  .inasmuch  aa  it  is  weU  known  that 
botanists  do  not  find  it  easy  to  draw  good  lines  of  distinction 
between  the  two  divisions,  and  that  the  first  botanical 
authorities  entertain  opposite  views  with  respect  to  certain 
divisions.     ( Vide  Nageli,  '  Gattung.  einzell.  Algen,'  Ziirich, 

1849,  pp.  1,  2 ;  and  Verhandl.  d.  Deutsch.  Naturf.  in  Bonn ; 
Cohn,  '  Entwicklung  der  niedem  Algen  und  Pilze,'  Berlin, 

1850,  p.  139  et  seq. ;  and  Pringsheim  in  Jahr.,  f.  wiss. 
Botan.  1,  2,  p.  281  et  seq.)  It  cannot  be  denied  that  the 
beautiful  networks  observed  in  many  situations,  and  analogous 
to  those  of  the  mycelium  of  fungi,  and  the  mode  of  fructifica- 
tion, appear  to  indicate  the  fungoid  nature  of  the  parasitic 
growths;  and  I  shall,  therefore,  for  the  present,  describe 
them  as  such.  The  naming  of  them  I  willingly  leave  to  those 
who  are  alone  entitled  to  undertake  it. 


Note  to  the  above.    By  Dr.  J.  S.  Bowe&bank,  F.R.S.,  &;c. 

I  CANNOT  concur  with  Professor  KoUiker  in  the  belief  he 
entertains  that  the  tubular  fibrous  tissue  surrounding  the 
skeleton  fibres  of  the  pieces  of  sponge  I  gave  him  are  ori- 
ginated by  vegetable  parasites. 

The  Sporangia,  figure  3  in  his  paper,  and  other  similar 
forms,  are  of  common  occurrence  on  sponge  fibres,  where  no 
such  network  of  tubular  fibre  occurs,  the  saline  matters 
remaining  in  sponges  always  attracting  so  much  moisture, 
as  to  cause  them  to  be  abundantly  infested  with  parasitic 
forms  of  vegetation ;  but,  notwithstanding  these  favorable 
circumstances,  I  have  never  met  with  this  curious  network 
but  in  three  species  of  recent  ceratose  sponges,  although 
I  have  examined  many  hundred  specimens  of  them.  Another 
f^ct  in  favour  of  their  being  really  organic  tissues  of  the 
sponges  is,  that  very  similar  canals  occur  in  siliceous  sponge 
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spicula  in  my  possession^  and  in  these  cases  we  cannotr 
reasonably  attribute  them  to  the  action  of  parasitic  forms 
of  vegetation. 

When  these  minute  tubuli  are  completely  separated  from 
their  matrix^  they  still  preserve  all  the  characteristic  appear- 
ance of  ceratode,  and  their  thickened  glue-like  aspect  is 
very  dissimilar  to  the  delicate  translucent  forms  of  minute 
vegetable  tissues. 

The  young  and  immature  fibre  of  the  true  sponge^  much 
less  in  aiameter  than  the  adult  fibre^  are  usually  destitute  of 
the  network  of  tubular  structure  that  surrounds  the  others ;  but 
this  we  can  scarcely  imagine  would  be  the  case^  if  it  were 
due  to  a  parasitic  vegetation.  The  adult  fibres  are  also  often 
partially  destitute  of  the  tubular  fibre^  in  consequence  of 
its  having  been  stripped  of  the  sheath  that  surrounds  it,  on 
the  inner  surface  of  which  these  minute  tubular  fibres  are 
embedded.  The  stripped  fibres  of  the  skeleton  may  easily 
be  recognised  by  the  faint  diagonal  lines  upon  them,  which 
are  not  visible  through  the  external  coat  oi  the  vegetable 
fibre. 

Similar  tissues  to  those  in  sponges  which  I  gave  to 
the  author  occur  also  in  siliceous  fossil  sponges.      These 

1  have  figured  and  described  in  the  '  Annals  and  Magazine 
of  Natural  History/  vol.  x,  pp.  18  and  84,  Plate  III,  figs. 

2  and  6,  from  green  jaspars  from  India,  and  3  and  4 
from  chalk  flints.  An  identity  of  organization  may  naturally 
be  expected  to  occur  between  the  recent  and  fossil  sponges ; 
but  it  is  difficult  to  conceive  these  tubes  to  be  effected 
by  parasites  under  such  widely  different  circumstances  of 
time  and  place  as  those  of  the  fossU  and  recent  specimens. 


Atmospheric  Microorapht.  On  the  Means  by  which  aU  the 
Corpuscles  normally  invisible,  contained  in  a  Deter- 
minate Volume  of  Air,  may  be  collected  into  an  infinitely 
small  Space.     By  M.  Pouchet. 

(•Comptes  rendus/  April,  1860,  p.  748.) 

I  have  succeeded,  by  means  of  a  very  simple  instrument, 
in  concentrating,  upon  an  infinitely  minute  surface,  all  the 
solid  and  normally  invisible  corpuscles  floating  in  the  atmos- 
phere, so  as  to  allow  of  their  being  strictly  appreciated  and 
counted.    By  this  means  we  can,  if  we  please,  concentrate  on 
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a  glass^  and  within  a  space  of  two  square  millimetres^  all  the 
particles  disseminated  in  a  cubic  metre  of  the  atmosphere^  or 
even  more. 

By  this  new  method  we  have  proved  once  more  a  fact 
which  we  had  previously  advanced.  We  have  been  enabled 
to  see  that  the  spores  of  plants  and  the  ova  of  Infusoria^  as 
has  been  equally  recognised  by  MM.  Joly  and  Ch.  Musset^ 
were  infinitely  rare^  even  in  situations  where  they  might  have 
been  expected  to  occur.  Thus,  in  our  laboratory,  where 
almost  throughout  the  year  microzoa  and  mucedinous  fungi 
are  continually  pullulating,  I  have  been  unable,  in  1000  cubic 
decimetres  of  the  air  of  which  I  have  concentrated  the  invi- 
sible corpuscles  by  the  aid  of  my  instrument,  to  find  a  single 
infusorisd  ovum,  nor  a  single  spore. 

The  volume  of  air,  however,  just  stated  is  erroneous,  when 
compared  with  the  small  quantity  necessary  to  produce  an 
abundance  of  proto-organisms.  In  fact,  whenever  a  suitable 
infusion  is  employed,  and  placed  in  contact  with  not  more 
than  a  cubic  decimetre  of  air,  that  is  to  say,  with  the 
thousandth  part  of  the  volume  explored,  millions  of  Infusoria 
or  of  Cryptogamia  are  almost  always  sure  to  make  their 
appearance  in  it. 

The  instrument  which  we  employ  to  concentrate  the 
atmospheric  corpuscles  is  constructed  as  follows.  It  is 
formed  of  a  glass  tube,  closed  hermetically  at  each  end  by 
copper  stop-cocks.  The  upper  stop- cock,  which  is  fixed, 
receives  a  copper  tube,  terminated  exteriorly  by  a  very  small 
funnel,  whilst  internally  it  is  drawn  out  into  a  very  fine  point, 
the  opening  of  which  does  not  exceed  0'50  mm.  in  diameter. 
By  the  lower  stop-cock  a  flat,  circular  disc  of  glass  is  intro- 
duced into  the  apparatus,  which  is  placed  at  the  distance  of 
one  millimetre  from  the  elongated  point  of  the  tube.  The 
apparatus  is  then  closed,  and  the  interior  is  placed  in  com- 
munication with  an  aspirator,  by  means  of  a  tube  which 
traverses  the  lower  stop-cock. 

When  the  aspirator  is  put  into  action,  the  surrounding  air 
being  sucked  in,  passes  through  the  tube,  and  issuing  firom 
its  pointed  extremity,  strikes  upon  the  glass  disc,  and  deposes 
on  its  surface  all  the  atmospheric  corpuscles  contained  in  it, 
precisely  in  the  same  way  that  in  Marshes  apparatus  the 
metallic  particles,  issuing  from  it,  are  deposited  on  the  plate 
of  porcelain.  The  more  bulky  particles  all  collect  into  a 
small,  central  heap,  which,  however,  does  not  exceed  a  milli- 
metre in  diameter ;  whilst  the  others  only  radiate  at  a  little 
greater  distance  around  it. 

When  the  glass  which  has  thus  received  the  jet  of  air  is 
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extracted  with  care  and  examined  under  the  micro6C(q>ej  ther^ 
irill  be  found  concentrated  upon  it^  and  on  a  siuface  of 
extreme  minuteness^  all  the  corpuscles  which  float  invisibly 
in  a  volume  of  the  atmosphere  relatively  immense^  and  which 
can  be  accurately  determined  by  calculation  from  the  knowa 
capacity  of  the  aspirator. 

In  order  to  give  the  apparatus  still  greater  precision^  and 
to  preclude  the  possible. escape  of  any  corpuscles,  even  among 
the  most  minute  and  lightest,  the  glass  disc  may  be  covered 
with  some  adhesive  substance.  By  this  means  every  particle^ 
without  exception,  will  be  attached  to  the  surface  at  the  very 
spot  to  which  the  current  of  air  conveys  it. 

If  it  be  preferred,  the  corpuscles  may  be  disseminated  upon 
the  glass  disc,  if  the  tube  be  terminated  not  by  a  singly 
piinute  orifice,  but  by  a  small  flat  diaphragm,  perforated  like 
the  rose  of  a  watering-pot. 

On  the  other  hand,  whilst  my  aeroscope,  as  it  may  be 
termed,  clearly  demonstrates  that  that  abundance  of  germs  of 
which  so  much  talk  is  made,  but  which  has  never  been  shown, 
nowhere  exists  in  the  air :  by  a  series  of  comparative  expe- 
riments in  sowing  the  atmospheric  corpuscles,  under  circum- 
stances favorable  to  the  development  of  the  proto-organisms, 
I  have  never  seen  that  the  soil  thus  sowed  was  more  fecund 
than  that  which  had  not. 

Nevertheless,  if  we  were  able,  as  is  pretended,  to  sow 
cryptogams  or  microzoa  collected  from  the  air  by  means  of 
Vails  of  cotton,  it  is  evident  that  every  time  these  atmospheric 
ccopuscles  were  placed  in  suitable  circumstances,  a  quantity 
of  proto-organisms  would  also  be  developed  proportionate  to 
the  amount  of  atmospheric  detritus  employed.  But^  I  repeat^ 
ai^perience  has  refut^  all  such  pretensions. 

In  similar  vessels,  under  glass-bells  of  the  same  capacity^ 
at  identically  the  same  temperatures  and  degrees  of  pressure, 
^nd  in  equal  quantity,  flour-paste,  sowed  with  atmospheric 
corpuscles,  has  never  shown  itself  more  fecund  in  orga- 
i^isms  than  that  which  had  not  undergone  this  preparation. 
Ti^is  sowing  was  very  readily  efiected,  either  by  the  aid  of  a 
fine  muslin  tamis,  to  disseminate  the  spores,  if  there  had 
been  any  j  or  simply  by  the  exposing  of  the  vessels  in  ait\i- 
ations  where  the  air  had  been  agitated,  in  order  to  secure  an 
abundant  deposit  of  its  corpuscles.  Vessels  thus  sowed^  and 
thos^  carefully  covered  over,  were  equally  fertile.  Further 
than  this,  some  Nile  mud,  heated  for  an  hour  to  160**  C.,  and 
reduced  to  powder,  was  not  less  prolific  than  that  which  had 
not  been  submitted  to  that  temperature.  Nevertheless,  ac- 
cording to  the  opinion  opposed  to  us,  the  contrary  of  what 
we  observed  should  have  taken  place.     We  have,  moreover. 
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sowed  many  other  bodies^  and  have  founds  in  all  these  cases, 
that  the  atmospheric  dust  was  never  more  productive  than 
they,  and  often  even  not  so  much  so. 

It  seems  to  me,  I  would  say  in  conclusion,  that  whenever 
an  experimenter  asserts  that  he  collects  in  the  atmosphere 
ova  or  spores  of  proto-organisms,  he  should  be  required  to 
show  them.  Several  of  these  germs,  in  fact,  are  perfectly 
well  known.  Such,  especially,  as  divers  spores  of  Muce- 
dineae,  in  which  certain  modes  of  illumination  discover 
microscopic  characters  altogether  peculiar;  and  the  same 
with  the  ova  of  several  Polygastricse. 

[The  author  proposes  to  employ  his  instrument  for  the 
microscopic  analysis  of  the  air  of  hospitals  and  marshes,  &c., 
and  promises  to  communicate  the  results  on  a  future  occa- 
fiion.J 
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A  Manual  of  the  Sub-kingdom  Protozoa.    By  Joseph  Beat 
Gbsenx,  B.A.     London:  Longmans. 

• 

Wb  learn  from  the  preface  to  this  little  volume^  that  it  ''is 
the  first  of  a  series  of  similar  treatises  on  the  several  depart- 
ments of  the  animal  kingdom ; ''  and  from  the  cover  of  the 
book  we  find  that  it  is  intended  to  herald  a  series  of  scien- 
tific manuals.  A  manual  of  systematic  botany  is  in  pre- 
paration by  the  distinguished  professor  of  botany  in  the 
University  of  Dublin.  Professor  (Jreene's  work  is  a  capital 
commencement  of  the  series.  In  beginning  with  the  Pro- 
tozoa, the  author  had  a  subject  of  some  difiiculty  with  which 
to  commence,  but  just  such  a  one  as  an  ardent  and  in- 
dustrious student  would  be  glad  to  deal. 

Mr.  Greene  does  not  stop  to  theorise,  but,  after  a  short 
introduction  on  the  general  principles  of  zoology,  he  at  once 
proceeds  to  define  the  group  Protozoa,  which  he  makes  to 
include  the  following  families : — 

1.  Bhizopoda,  4.  TTialassicollida, 

2.  Polycystina,  5.  GrefforinicUB, 
8.  Spongiada,  6.  Infiisoria, 

All  these  groups  are  of  especial  interest  to  the  micro- 
scopist,  and  constitute,  in  fact,  the  great  zoological  field  in 
which  he  is  called  to  labour.  We  cannot  follow  Professor 
Greene  through  these  groups  to  give  his  views  of  their  con- 
stitution, but  we  can  cordially  recommend  the  volume,  as 
giving  by  far  the  most  advanced  account  that  we  know  of 
amongst  manuals  devoted  to  zoology.  Although  the  author 
shows  that  he  is  quite  conversant  with  the  recent  literature 
of  Protozoa,  the  work  bears  indications  of  original  inves- 
tigation in  many  of  the  forms  of  animals  to  which  it  is 
devoted. 


193 


The  Nature-printed  British  Sea-weeds,  a  History,  accompanied 
by  figures  and  dissections,  of  the  Alg^e  of  the  British  Isles. 
By  W.  G.  Johnstone  and  Alexander  Croall.  Nature- 
printed  by  Henry  Bradbury.  Vol.  11^  Rhodospermese^ 
Fam.  X — xiii.  Vol.  Ill,  Melanospermeae.  VoL  IV, 
Chlorospermeae.     London :  Bradbury  and  Evans. 

In  the  6rst  number  of  our  present  volume  we  noticed  the 
first  volume  of  this  beautiful  work,  and  it  is  a  matter  of 
surprise  that  we  should  be  called  upon  to  notice  not  only  a 
second,  but  a  third  volume,  before  the  close  of  the  year. 
Such  good  speed  is  both  creditable  to  publisher  and  authors, 
for  the  work  that  has  been  done  must  not  be  measured  by  the 
size  of  the  volumes,  but  the  care  that  has  been  bestowed  both 
on  the  letter-press  and  illustrations.  The  second  volume 
brings  us  to  the  end  of  the  Rhodosperms,  and  is  equally 
successful  with  the  first  in  giving  the  correct  forms  of  these 
charming  sea- weeds.  The  third  volume  is  devoted  to  the  Mela- 
nosperms,  and  here  the  nature-printer  has  had  more  than  ordi- 
narv  difficulties  to  contend  with,  the  thick  and  leathery  forms 
of  bladder  wracks,  with  the  gigantic  fronds  of  Laminaria, 
seemed  as  if  they  would  defy  any  attempt  to  induce  them  to 
produce  a  presentable  picture  of  themselves.  But  by  selecting 
young  and  delicate  specimens,  even  Fucus  nodosus  and  Lami^ 
naria  digitata  are  made  fit  companions  for  those  who  trust 
to  artistic  skill  for  a  place  on  the  drawing-room  table.  As  in 
the  former  volume,  each  nature-print  is  accompanied  by 
drawings  of  microscopic  structure,  which  will  be  found  of 
great  value  to  those  who  pursue  their  sea-side  studies  by  the 
aid  of  the  microscope. 

The  second  volume  is  dedicated  to  Dr.  R.  K.  Greville,  of 
Edinburgh,  whose  classical  work  on  the  '  Cryptogamic  Flora 
of  Scotland'  is  known  wherever  the  science  of  botany  is  pur- 
sued ;  and  the  third  is  appropriately  inscribed  to  Dr.  W,  H. 
Harvey,  of  Dublin,  to  whom  all  writers  on  the  family  of 
Algse  are  so  greatly  indebted.  Whilst  going  to  press  we 
have  received  the  fourth  volume  of  this  beautiful  work,  which 
now  forms  the  most  complete  monograph  we  possess  of  the 
Algae  of  Great  Britain.  The  last  volume  contains  a  synopsis, 
an  index,  an  introduction,  and  a  bibliography. 
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Memoir  on  the  Spermogones  and  Pycnides  of  Fila.hent- 
OU8,  Pruticulose,  and  Foliaceous  Lichens.  By  W. 
Lauder  Lindsay^  M.D.,  F.L.S. 

This  very  able  and  laborious  memoir  was  published  in  the 
'  Transactions '  of  the  Boyal  Society  of  Edinburgh^  and  we 
call  the  attention  of  our  readers  to  it^  as  affording  by  far  the 
most  exhaustive  account  yet  published  of  the  minute  struc- 
ture of  the  lichens.  Dr.  Lindsay^  in  his  papers  in  this 
Journal^  on  the  genus  Abrothallua,  and  on  the  structure  of 
Lecidea  higubris  (vol.  v)^  commenced  that  line  of  investiga- 
tion^ which  he  has  carried  out  in  this  memoir  to  a  large 
section  of  the  whole  family  of  Hchens.  In  his  introduction, 
the  author  draws  attention  to  some  of  the  difficulties  which 
impede  the  progress  of  the  inquirer  in  the  path  he  haa 
chosen  for  investigation. 

'^  Spermogonological  investigations  are  surrounded  by  many 
and  serious  difficulties ;  and  it  is,  perhaps,  but  justice  to 
those  botanists  who  have  hitherto  avoided  the  study  of  the 
reproductive  organs  of  lichens  here  to  state  what  some  of 
these  difficulties  or  obstacles  are.  Prior  to  the  introduction 
of  the  microscope,  bodies  so  minute  as  spermogones  and 
spermatia  could  not  possibly  have  been  properly  studied. 
But  even  at  the  present  day,  when  microscopes  abound,  i^ 
is  to  be  feared  that  few  of  our  best  lichenologists  are  well 
versed  in  histology  and  the  use  of  the  microscope.  It  can 
scarcely  be  denied,  further,  that  many  botanists  have  been 
too  much  mere  classificators  or  name-givers;  they  have 
devoted  attention  too  exclusively  to  the  discrimination  of 
species  and  varieties,  to  the  neglect  of  minute  anatomy  and 
physiology,  as  studied  by  the.  aid  of  microscopy  and  che- 
mistry. Continental  botanists  are  infinitely  before  us  in  the 
latter  respect;  we  can  show  little  or  nothing  in  botanical 
microscopy  comparable  with  the  productions  of  the  Frendi 
school  of  observers,  as  published  in  the  '  Annales  des  Sciences 
Naturelles,'  or  to  those  of  the  German  school,  as  given  in  the 
'  Botanische  Zeitung.'  But  the  possession  of  a  good  micro- 
scope, facility  in  microscopical  manipulation,  and  a  fami- 
liarity with  the  general  principles  or  facts  of  physiological 
botany,  are  not  the  only  requisites  or  qualifications  for  in- 
vestigations in  spermogonology.  The  observer  must  be  pos- 
sessed of  unwearied  patience  and  perseverance;  he  must 
expect  to  meet,  and  he  must  bring  to  his  task  a  deter- 
mination to  surmount  and  conquer,  endless  difficulties 
and   disappointments.      I    have    now    examined    carefully. 
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under  the    microscope^   as   I   have    already   stated^   many 
thousand  specimens  of  lichens  from  every  part  of  the  known 
world,  and,  in  a  large  proportion  of  cases,  with  negative  or 
unsatisfactory   results.     I   have  frequently  examined    most 
anxiously  several  hundred  specimens  of  a  particular  genus  or 
species — ^for  instance,  Peltigera  and  Siphula — without  once 
having  the  good  fortune  to  meet  with  its  spermogones  ot 
pycnides.     But,  on  the  other  hand,  in  the  midst  of  dis- 
appointments of  this  nature,  I  have  been  rewarded  occasionally 
by  the  discovery  of  spermogones  or  pycnides  hitherto  unob* 
Served  and  undescribed.     It  were  desirable,  iurther,  that  the 
observer  should  possess  an  almost  unlimited  leisure.     The 
time  consumed  in  manipulations  so  delicate — researches  so 
intricate— is  incredibly  great.     Koerber  candidly  speaks  of 
leaving    such    investigations   to   those    ^'die  bei  grosserer 
Musse  solche  subtile  Studien  verfolgen  konnen.'^    It   fre^ 
quently  happens  that  even  a  small  portion  of  tree-bark  or 
rock  contains  several  lichens  belonging  to  the  families  of  the 
Graphidea,  VerrucaruBy  and  Lecidea.    Intermixed  with  the 
apothecia  of  these  lichens,  and  with  each  other,  may  be  a 
variety  of  spermogones  and  pycnides.     The  spermogones  and 
pycnides  may  closely  resemble  each  other  in  external  cha<^ 
racter,  or  they  may  differ  considerably.     In  either  case  it  is 
often  most  difficult,  if  not  impossible,  at  the  present  stf^e  of 
our  knowledge  on  the  subject,  to  determine  to  what  speciei 
of  lichen  each  kind  of  spermogone  or  pycnide  is  to  be  referred. 
This  is  more  especially  the  case  when  the  organs  in  question 
are  very  minute,  black,  and  cone-like,  as  in  the  old  genus — 
erroneously  so  constituted — Pyrenothea,  which  is  now  found 
to  consist  almost  entirely  of  the  spermogones  of  other  lichens. 
Such  spermogones  and  pycnides  are  frequently  indistinguish- 
able from  certain  Verrucarue,  parasitic  fungi,  and  even  para- 
sitic lichens ;  and  the  only  means  of  deciding  as  to  their  real 
nature  is  by  microscopical'  examination.     Agaiifii,  the  spei'- 
mogones  of  some  lichens,  as  Ricasolia  kerbacea  and  R,  glo^ 
mulifera,  and  the  pycnides  of  others,  as  Peltigera,  so  closely 
resemble  in  external  appearance  the  nascent  apothecia  of  the 
same  species  as  to  be  indistinguishable  therefrom  without  the 
aid  of  a  microscope.'' 

Dr.  Lindsay  defines  the  Spermogones  as  follows  : 
''1.  External  Form, — ^They  are  generally  more  or  less  oval 
or  spherical  bodies ;  sometimes  wholly  immersed  in  the  sub- 
stance of  the  thallus ;  more  frequently  partly  immersed  and 
partly  projecting  on  the  surface  of  the  cortical  layer ;  in  some 

*  '  Sjrsteina  Lichenum  Gen&anisB,  von  Dr.  Q.  W.  Koebber.'    Breslau, 
1S55,  p.  168. 
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cases^  naked  and  sessile^  seated  on  the  surface  of  the  hori- 
zontal thallus^  or  forming  the  terminations  of  the  ramuscles 
in  the  erect  fruticulose  one.  The  immersed  and  semi- 
immersed  spermogones  are  plunged  in  the  substance  of  the 
medullary  tissue  of  the  thallus^  and  they  are  usually  partly 
covered  by  the  cortical  layer,  and  partly  encircled  by  the 
gonidic  layer.'' 

The  other  organs  to  which  he  more  especially  calls  atten- 
tion in  this  memoir  are  the  Pycnides.  These  are  described 
as  follows : 

''  The  Pycnides  of  lichens  may  be  described  generally  as 
externally  resembling  in  form,  colour,  site,  &c.,  the  spermo- 
gones, from  which  they  can  be  distinguished  only  by  micro- 
scopical examination.  The  essential  difference  lies  in  the 
character  of  the  contained  corpuscles — the  stylospores,  though 
the  sterigmata  also  differ  from  those  of  the  spermogones  to 
this  extent,  that  they  are  almost  always  simple^  shortish,  and 
stoutish,  generating  the  stylospores  only  at  their  apices.  The 
pycnides  consist,  like  the  spermogones,  of  a  — 1.  Capsule ;  2. 
Nucleus,  made  up  of  sterigmata,  with  stylospores  instead  of 
spermatia  however ;  3.  Cavity ;  and  4.  Ostiole.  They  re- 
semble outwardly,  and  are  frequently  mistaken  for — a.  Sper- 
mogones j  b.  Minute  Verrucarias ;  c  Parasitic  Fungi ;  and 
d.  Parasitic  LecidetBy  such  as  those  mentioned  under  the  head 
of  spermogones.  From  all  of  these  bodies  they  can  only  be 
distinguished  by  careful  microscopical  examination. 

''They  resemble  the  organs  known  as  Phoma,  Septoria, 
Diplodia,  &c.,  which,  according  to  Tulasne,  belong,  as  secon- 
dary reproductive  organs,  to  various  thecasporous  fungi. 
Their  occurrence,  alike  in  fungi  and  lichens,  is  a  strong  link 
binding  together  in  close  alliance  these  two  great  cryptogamic 
families.  They  are  more  plentiful  in  the  lower  than  in  the 
higher, — in  crustaceous  than  foliaceous,  lichens, — or,  in  other 
words,  in  those  species  most  nearly  approaching,  in  other 
particulars  of  their  organization,  the  fungi.  In  crustaceous 
species  they  usually  occur  as  very  minute,  black  perithecia, 
resembling  the  apothecia  of  Verrucaria.  But  in  the  higher 
lichens,  they  are  frequently  much  larger,  more  closely 
resemble  the  spermogones,  and  are  variously  coloured,  as  in 
Peltigera  and  Alectoria,  In  the  first-named  genus  they  are 
marginal,  like  the  apothecia ;  in  the  other,  they  are  seated 
sometimes  as  warts  on  the  thalline  filaments,  or  in  the  axils 
of  their  ramifications. 

''  Pycnides  are  sometimes  associated  both  with  spermogones 
and  apothecia ;  sometimes  with  apothecia  alone,  no  spermo- 
gones being  present.  Occasionally,  pycnides  and  spermogones 
occur  without  apothecia,  as  in  some  species  of  Strigyia ;  and 
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sometimes  pycnidiferous  states  of  lichens  are  found  just  as 
spermogoniferous  states  are  —  without  either  of  the  other 
forms  of  reproductive  organs. 

'^  The  distinction  between  pycnides  and  spermogones  is^  to  a 
certain  extent^  one  of  convenience — one  depending  on  the 
difference  in  character  of  the  contained  corpuscles — not  one 
as  yet  founded  on  essential  differences  in  function^  inasmuch 
as  the  function  of  neither  can  yet  be  said  to  be  thoroughly 
established  or  understood.  Hence  it  may  hereafter  appear 
that  some  organs  now  denominated  pycnides  should  be  really 
regarded  as  spermogones^  as  those  of  Peltigera  and  Alectoria, 
and  perhaps^  though  less  likely^  the  converse^ — ^that  some 
organs  now  regarded  as  spermogones  should  be  looked  upon 
as  pycnides^  as  those  of  Lichina ! " 

Tne  spermogones  and  pycnides  of  the  crustaceous  lichens 
will  be  treated  of  in  a  future  memoir.  In  the  mean  time  we 
are  glad  to  find  that  Dr.  Lindsay  has  imdertaken  to  publish 
a  '  Synopsis  of  British  Lichens/  in  which  we  understand  the 
lichens  will  be  nature-printed^  and  accompanied  with  drawings 
of  their  microscopic  structure^  by  the  author. 


196 


NOTES  AND  CORRESPONDENCK 


Another  Objeet  Finder.— As  a  subscriber  to  your  Journal 
from  its  commencemeat^  and  having  never  before  troubled 
you  with  a  communication^  I  hope  you  will  not  refuse 
admission  to  one  upon  a  subject  that  has  repeatedly  been 
brought  before  your  readers  already,  but  which,  in  my 
opinion,  will  still  bear  a  little  farther  consideration. 

I  allude  to  the  article  of  "  Object  Finder.''  Almost  every 
microscopist  must  be  too  well  aware  of  the  difiQculty  of 
quickly  finding  some  particular  scale,  hair,  desmid,  diatom, 
&c.,  &c.,  with  a  very  high  power,  say  a  twelfth  or  sixteenth, 
when  the  atom  which  we  especially  desire  to  examine  is  sur- 
rounded by  hundreds  of  others,  which,  as  we  slowly  roll 
them  over  the  field  by  means  of  the  traversing-plates,  &c., 
confuse  and  weary  the  eye,  until  the  operator's  patience  is 
completely  exhausted. 

The  difficulty,  of  course,  is  greatly  enhanced  when,  as 
is  firequently  the  case,  the  embarrassed  seeker  is  eager  to 
exhibit  the  minute  particle  to  firiends  who  are  anxiously 
awaiting  his  success.  It  is,  therefore,  no  wonder  that  so 
much  ingenuity  has  been  exerted  to  devise  various  means 
to  enable  us  to  pounce  at  once  upon  the  desired  object, 
without  that  almost  interminable  bungling  that  I  have  de- 
scribed. But  I  believe  they  have  all,  more  or  less,  been 
found  unsatisfactory;  some  depending  on  unsightly  circles, 
fee.,  scratched,  or  otherwise  marked,  on  the  object-slider 
itself;  others  consisting  of  various  kinds  of  plates,  finely 
graduated,  the  said  graduations  requiring  to  be  found, 
focussed,  adjusted,  &c.,  and  the  said  plate,  moreover,  being 
itself  a  separate  piece  of  apparatus,  to  be  looked  for,  and 
adapted  to  the  instrument,  whenever  its  use  may  be  required. 

Now,  all  this  time,  there  has  been  in  existence  an  appa- 
ratus that  forms  (or  should  form)  part  of  every  complete 
microscope;  and  which  I  verily  believe  to  be  the  best 
"  finder"  that  can  be  used. 

I  allude  to  the  instrument  called,  in  opticians'  catalogues, 
a  "  double  nose-piece." 

In  order  to  shorten  the  labour  of  finding  an  object  with  a 
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very  high  power^  I  have,  for  years,  been  in  the  habit  of 
using  a  low  power  as  a  finder,  and  then  bringing  the 
object  into  the  exact  centre  of  the  field  (which  is  greatly 
fSstcilitated  by  the  use  of  that  neat  contrivance,  the  moveable 
pointer,  without  which  no  eye-piece  is  complete),  change 
the  powers  by  screwing  off  the  low  power,  and  screw- 
ing on  a  high  one;  then,  on  bringing  down  the  high 
power  to  focus,  if  the  achromatics  are  truly  centred  (which, 
of  course,  they  wiU  be,  if  the  maker  has  done  his 
duty),  the  desired  object  will  still  be  found  in  the  centre 
of  the  field.  This  mode  of  finding,  as  I  can  amply 
testify,  is  perfectly  effective;  but  the  heavy  objection  to  it  is 
the  figgle-niggling  (I  like  expressive  words)  process  of  screw- 
ing and  unscrewing.  Still  I  found  it  far  better  to  do  it  than 
to  waste  time  in  the  tedious  hunting  I  have  described. 

Matters  stood  thus  with  me  when  I  first  heard  of  the 
aforesaid  "  nose-piece.'^  Its  construction  was  described  to 
me,  and  it  was  recommended  merely  for  what  it  is  in  the 
catalogues,  viz.,  "  a  ready  mode  of  changing  one  power  for 
another,  without  the  trouble  of  screwing  and  unscrewing.^' 
But  I  immediately  saw  further  than  that ;  '^for,"  said  I,  '^  it 
is  evident  to  me  that,  if  properly  made,  it  must  also  be  the 
best '  finder'  that  can  be  used." 

Accordingly,  having  procured  one,  I  was  greatly  pleased 
to  find  my  expectations  amply  borne  out  by  fact ;  and  ex- 
claimed, "  This  is  the  very  thing  I  have  so  long  been  wanting : 
EUREKA  I" 

And  I  am  in  hope  that  I  am  the  first  who  has  '^  found  it 
out ;"  I  mean,  this  particular  application  of  it ;  for,  as  to 
the  said  nose-piece  itself,  it  is  really  nothing  new,  b^ng,  in 
fieu^t,  merely  a  slight  modification  of  the  venerable  old  "  six- 
lens  wheel,"  with  which  what  we  now  call  the  ''ante- 
diluvian microscopes"  were  usually  supplied.  I  have  one 
still  by  me,  purchased  more  than  thirty  years  ago;  and 
I  have  no  doubt  that,  as  the  ''march  of  improvement" 
advances,  we  shall,  in  due  time,  have  the  full  complement  of 
two-inch,  one-inch,  half,  quarter,  one-eighth,  and  one*- 
sixteenth,  mounted  and  acting  exactly  on  the  principle  of 
a  six-barrelled  revolver. 

But  to  come  to  the  practical  application  of  the  matter  \tL 
hand, — the  power  I  recommend  as  a  finder  is  one  of  those 
luxurious  one  and  a  half  inch  powers  made  by  Mr.  Boss, 
which  exhibits  a  beautifully  flat  field,  of  great  extent ;  and 
which  I  consider  as  low  a  power  as  we  ever,  practically, 
require. 

On  focusing  with  this,  we  shall,  in  many  cases,  see  at  one 
view  all  the  objects  on  the  slider;  but,  if  not,  a  slight  move- 
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ment  of  the  traversing-plates^  kc.,  will  exhibit  them.  We 
have  then  merely  to  place  the  one  we  wish  to  subject  to  an 
enormous  power  at  the  end  of  the  '*  pointer/'  Change  the 
powers  (which,  by  means  of  the  nose-piece,  is  done  literally 
in  the  twinkling  of  an  eye),  bring  down  the  high  power  to 
focus,  and  instantly  we  see  the  tiny  speck  (which  before 
seemed  sticking  on  the  point  of  the  needle  in  the  centre  of 
the  field),  now  sweUed  out  so  as  to  fill  the  entire  field,  and  in 
many  cases  far  beyond  its  limits ;  so  that  we  must  "  traverse'' 
it^  and  examine  part  at  a  time. 

Oh,  it  is  admirable  I  and  the  velocity  with  which  it  may  be 
done  must  be  seen  to  be  duly  appreciated.  Let  any  doubtful 
amateur  call  on  me,  and  bring  his  circle-finder,  his  angle- 
finder,  or  his  graduated  plate-finder,  &c.,  &c.,  and  I  will 
undertake  to  convert  him  to  the  nose-piece  finder  in  a  very 
short  time,  and  so  perfectly,  that  he  will  not  have  the  least 
desire  to  fall  back  upon  any  other. 

Indeed,  it  would  be  a  very  amusing  contest  to  see  a  meet- 
ing of  several  sharp-eyed  and  nimble-fingered  microscopists 
trying  their  finders  against  time ;  each  using,  of  course,  the 
same  object,  and  timed  by  the  same  observer  from  the  second- 
hand pointer  of  a  watch;  the  watchman  saying,  ^^Now," 
when  the  operator  was  to  commence  his  seajrch,  and  the 
searcher  exclaiming,  "  Found !"  the  instant  he  had  centred 
the  object,  and  brought  it  to  focus  with  the  high  power.  In 
order,  however,  to  give  2i  plate-man  some  idea  of  the  superior 
speed  of  the  nose-piece  finder,  I  wiU  give  a  single  example. 

I  took  a  slider  of  fossil  animalcules,  the  part  containing 
the  objects  exposing  a  circle  of  full  seven  tenths  of  an  inch 
in  diameter;  the  whole  of  that  extent  being  crammed  with 
debris  of  various  kinds,  among  which  is  a  very  fine  specimen 
of  that  beautiful  object,  the  Craspedodiscus  elegans  of 
Ehrenberg.  Placing  this  slider  on  the  stage,  and  focusing  it 
with  a  one-eighth,  I  began  to  "  traverse"  the  circle ;  and  I 
may  truly  say,  with  as  much  care  as  if  anxious  to  exhibit  the 
object  to  a  waiting  friend,  whose  time  was  '^  almost  ex- 
pired/' &c. 

After  spending  full  five  minutes  in  vain,  I  reversed  the 
nose-piece,  thus  applying  the  inch  and  half;  and  I  found 
that  I  could  focus  the  objects,  find  out  the  desired  one, 
move  it  to  centre,  reverse  the  nose-piece,  and  bring  the  one- 
eighth  to  focus,  within  ten  seconds.  In  a  subsequent  trial 
I  did  the  same  in  six  seconds,  or  the  time  in  which  one  can 
moderately  count  ten. 

I  do  not  believe  that  any  one  of  the  methods  nsually 
employed  can  be  made  to  equal  this. 
.  But  here  an  objector  may  say,  "  Well,  but  after  all,  this 
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nose-piece  finder  is  not  without  objection;  for  it  is  '^a 
separate  piece  of  apparatus^  to  be  looked  for^  and  adapted  to 
the  instrument  whenever  its  use  may  be  required;'*  and, 
moreover,  the  screwing  of  it  on  and  off  will  surely  cause 
much  more  of  what  you  are  pleased  to  term  "  figgle-niggling/' 
than  the  use  of  a  graduated  finder,  &c.  To  this  I  answer, 
'^  No,,  such  is  not  the  case.  There  is  no  occasion,  at  any 
time,  to  remove  the  nose-piece,  any  more  than  to  remove 
the  stage  or  the  reflector.  I  keep  mine  on  at  all  times, 
with  its  finding-lens,  the  IJinch,  firmly  screwed  to  it  as 
a  permanent  fixture ;  any  higher  power  being  adapted  to 
the  other  end  of  the  revolving  arm." 

This  is  all  I  have  to  say  upon  a  subject  which,  I  fear, 
is  very  much  like  that  of  Columbus's  egg;  for  I  fully  expect 
to  be  told,  that  '^  any  one  might  have  seen  the  applicability  of 
the  nose-piece  as  a  finder,'*  &c.  No  doubt  of  it ;  but  the 
question  VA,  has  '^anyone"  seen  it?  Meanwhile,  I  rest  in 
hope  that  it  is  a  new  idea. 

Before  laying  down  the  pen,  I  should  like  to  take  this 
opportunity  of  entreating  microscopists  in  general  to  urge  our 
opticians  to  direct  their  attention  more  to  the  Binocular 
Microscope  than  they  have  hitherto  done.  I  am  persuaded 
that  it  is  capable  of  being  brought  far  nearer  perfection 
than  it  has  yet  been.  For  Nachet's  instrument,  though 
praised  by  a  great  authority,  is  sadly  wanting  in  definition ; 
and  the  flaming  accoimt  of  the  American  improvements 
(given  in  your  Journal,  No.  V,  p.  23),  is  I  am  informed, 
fearfully  overdrawn !  Our  English  makers  say  the  diflSculty 
is  caused  by  the  binocular  principle  reducing  the  angle,  and 
thus  causing  indistinctness. 

But  may  there  not  be  some  way  discovered  of  getting 
over  this?  To  those  whose  eyes  are  equally  perfect,  it  is 
very  annoying  to  have  to  peep  with  one  only  at  a  time, 
instead  of  using  both  at  once,  with  as  much  ease  and  comfort 
as  we  use  an  ordinary  pair  of  spectacles.  It  is  also  the  cause 
of  that  injury  to  the  sight  of  which  so  many  microscopists 
complain. — Henry  U.  Janson,  Pennsylvania  Park,  near 
Exeter. 


The  Olgeot  Cabinet— I  have  endeavoured,  in  the  accompany- 
ing drawings,  to  give  some  idea  of  a  cabinet  for  microscopical 
preparations  that  I  have  now  had  in  use  for  some  time,  and  have 
found  exceedingly  convenient,  fi*om  the  great  ease  with  which 
any  particular  slide  may  be  found,  and  from  other  advantages 
which  I  shall  briefly  point  out.  It  may  be  described  as 
follows.     Drawing  No.  1  exhibits  the  cabinet  opened  out 
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for  use;  and  bHowb,  in  sliiic  inessure,  one  of  its  principal 


features,  namelf,  facility  of  reference,  whicli  is  further  in- 
creased hy  the  quickness  with  vhicb  the  aeveral  leaves  can 
be  turned  over.     Drawing  No.  2  is  an  end  view  of  the  same. 


showing  some  of  the  details  of  it«  construction,  and  the 
manner  in  which  the  slides  lie  on  both  eddes  of  each  leaf. 
It  consiBts,  as  represented  in  these  drawings,  of  four  pieces 
or  leaves  of  thin  wood,  or  other  suitable  material,  having 
thicker  slips  fastened  at  either  side,  for  the  purpose  of  keep- 
ing the  sbdes  from  touching  one  another  when  the  cabinet 
is  dosed.  Each  leaf  has  also,  as  shown  in  the  first  drawing, 
three  pieces  of  narrow  elastic  banding,  fixed  across  it  from 
side  to  side;  and  these  are  divided  off  into  the  requisite 
number  of  spaces  by  thread  or  silk  passing  through  the 
boards,  thus  making  a  separate  compartment  for  every 
object,  which  is  kept  firmly  in  its  place  by  having  the  band 
somewhat  stretched  in  putting  on.  The  cabinet,  which  from 
its  form  may  be  properly  called  a  "  book  cabinet,"  has  two 
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light  covers^  and  may  either  be  fastened  bj  an  ordinary 
bnuE»  dasp^  or  by  a  lock^  as  in  the  drawing ;  at  either  end  is 
a  small  leather  or  cloth  flap  to  keep  out  the  dust.  The  one 
figured  as  above  wiU  contain  twelve  dozen  objects ;  but  by 

{mtting  eight  slides  in  a  row^  and  doubling  the  number  of 
eaves^  a  single  cabinet  would  hold  384  specimens:  but  both  the 
size  of  it^  and  the  number  of  objects  it  may  be  made  to  con- 
tain^ is  more  a  matter  of  individual  convenience  than  other- 
wise ;  and  where  the  quantity  of  any  particular  class  of  objects 
is  sufficient^  separate  cabinets  might  be  had  for  each^  as  for 
instance^  Diatomacese  and  Desmidiacese  insect  prepara- 
tions^ &c.>  &c.  Besides  the  ease  of  reference^  which  may  be 
further  facilitated  by  an  index  (each  space  being  numbered)  ^ 
and  by  having  particular  classes  of  objects  in  separate  books, 
as  above  proposed,  the  cabinet  can  be  carried  about  from 
place  to  place,  without  in  any  way  disturbing  or  moving  the 
specimens ;  and  this  is  sometimes  an  advantage,  although  but 
a  trifling  one. 

I  have  lately  been  given  to  understand  that  this  form 
of  cabinet  is  not  altogether  new,  and  that  I  cannot  lay  claim 
to  having  been  the  first  to  propose  it ;  yet  I  have  ventured  to 
put  forward  the  above  drawings  and  description,  from  the 
circumstance  of  my  own  having  met  with  so  much  approval 
from  every  one  who  has  seen  it,  and  as  I  am  not  aware  that 
the  plan  has  aa  yet  been  adopted  or  brought  specially  forward 
in  any  way. — Jambs  Smith,  21,  Soley  Terrace,  Pentonville. 


A  new  Polarising  Staga. — ^The  accompanying  drawings  show 
two  different  constructions  of  a  selenite  or  polarising  stage, 
which  I  have  designed  to  obviate  a  slight  difficulty  in  tiie 
examination  of  objects  by  polarised  light,  viz.,  that  of 
having  to  alter  the  focal  adjustment  of  the  microscope  evenr 
time  the  selenite  is  placed  under  the  object  to  be  examined, 
or  removed  from  it ;  but  by  the  use  of  either  of  the  above 
forms  of  stage,  the  particular  object  to  be  examined  having 
been  once  found  and  properly  focused,  it  can  be  viewed,  in 
the  first  place,  by  the  polarising  prisms  alone,  and  after- 
wards with  the  selenite  interposed,  which  can  be  exchanged 
for  one  or  more  of  different  tints,  without  in  any  way  moving 
or  disturbing  the  slide;  and  thus  I  conceive  that,  in  inatru- 
Htents  that  are  not  otherwise  specially  adapted  for  the  pur« 
pose,  the  various  phenomena  of  polarised  light  (as  applied 
to  the  microscope)  may  be  more  easily  and  satisfaetorily 
observed. 

Dirawing  No.  1  shows  the  simpler  form  of  the  stage  (which. 


MEUOBANDA. 


iroin  its  construction,  will  be  of  very  trifling  cost).    It  con- 
eists  of  an  upper  plate  witli  raised  edgen,  for  the  purpose  of 


holding  the  olnect-slide,  and  an  under  plate  on  which  to 
place  the  selenite,  while  to  it  are  fixed  two  sinall  pins,  cor- 
responding to  two  holes  in  the  stage  of  the  microscope,  to 
attach  it,  when  in  use,  to  the  instrument;  the  same  object 
can,  however,  be  effected  by  the  ordinary  clamping  bar  or 
spring,  where  the  microscope  has  them,  in  which  case  the 
pins  would  not  be  required.  In  the  second  form,  as  shown 
in  drawing  No.  2,  the  selenite  holder  is  fixed  on  to  a  small 


piece  of  tube,  which  turns  round  in  another  piece  fastened  to 
the  bottom  plate,  and  in  this  way  the  rotation  of  the  Sim  ia 
effected.  A  very  slight  modification  of  this  form  will  allow  of 
two  or  three  selenites  being  superposed  where  required.  The 
selenite  stage  being  fixed  to  that  of  the  microscope,  as  before 
described,  the  necessary  motions  can  be  given  by  the  proper 
screws,  when  the  instrument  has  a  rackwork  stage ;  but  where 
this  is  not  the  case,  the  horizontal  motion  must  be  given  to 
the  object  itself,  by  sliding  it  along  the  top  plate  on  which  it 
re8t8.~JAHEs  Smith. 

The  CoUeotinif  Bottle. — ^The  accompanying  drawings  show  the 
design  of  a  collecting  bottle  for  aquatic  larvse,  inj^soria,  &c., 
whidi  may  possibly  be  found  convenient  by  microscopists 
pursuing  that  line  of  study.  It  may  be  briefly  described  as 
follows : 

Drawing  No.  1  shows  a  wide-mouthed  glass  bottle,  round 
the  neck  of  which  a  atrip  of  gutta  percha  is  fixed,  so  as  to 
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form  a  img,  a,  while  attached  to  it  is  &  flmall  socket  of  the 
same  material,  b,  in  which  the  rod  or  valking-atick  is  in- 


serted, as  shown  in  drawing  No.  2.  A  stopper  or  cork,  also 
of  gutta  percha,  c,  formed  so  as  to  admit  of  its  easy  with* 
drawal  when  the  bottle  is  in  nse,  is  fixed  to  the  sodtet  by 
a  piece  of  string  of  adequate  length. 

The  botde,  when  nsed  for  collecting,  is  fitted  to  the  rod  ae 
stick,  as  shown  in  drawing  Ko.  2,  and  the  stopper  inserted  in 
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its  month,  while  the  string  is  held  on  a  finger  of  the  hand 
carrying  the  stick.  The  bottle  may  then  be  plunged  in  the 
water,  in  any  position  most  convenient,  and  guided  to  the 
place  from  which  the  sample  is  required,  when  a  slight  pull 
at  the  string  removes  the  stopper,  allows  the  water  to  enter, 
carrying  with  it  any  small  insects,  &c.,  that  may  be  near  the 
VOL.  VIII.  a 
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bottle  at  the  time.  It  will  be  obeerved  that  the  string  is 
passed  throagh  a  small  ripg  at  the  top  of  the  socket :  this 
answers  the  double  purpose  of  preventing  the  loss  of  the  cork 
by  its  becoming  detacbed  from  the  bottle,  and  also  of  saving 
the  bottle  itself,  should  it  by  any  chance  become  loosened 
from  the  stick  while  iu  the  water ;  for  in  this  case,  as  will  be 
seen,  it  will  still  be  held  by  the  string  and  the  cork  to  which 
it  is  fastened.     I  find,  however,  that  practically  there  is  no 

Erobabitity  of  this  happening,  as  the  gutta  jiercha  socket 
olds  the  end  of  the  stick  with  a  considerable  degree  of 
firmness,  requiring  some  little  force  to  detach  it.  The  bottle 
can,  of  course,  be  used  at  any  time  without  the  cork,  by 
simply  drawing  the  string  sufficiently  tight  to  keep  it  out  of 
the  way.  I  have  used  gutta  percha  in  the  construction  of 
the  various  parts,  on  account  of  the  extreme  facility  with 
which  it  can  be  moulded  into  the  required  shape,  and  as  any 
one  can  with  it  fit  up  a  bottle  in  a  short  time,  and  at  the  cost 
of  a  few  pence.  But,  doubtless,  several  other  materials  will 
suggest  themselves,  as  convenience  might  place  within  reach; 
the  socket,  b,  for  instance,  might  be  made  of  metal,  with  a 
screw  corresponding  to  one  at  the  end  of  the  stick  or  rod,  so 
as  to  allow  of  the  substitution  of  a  small  net  or  a  knife,  for 
cutting  off  pieces  of  aquatic  plants,  &c.  It  might  be  found 
convenient  by  some  to  have  the  cork  permanently  fixed  to 
the  mouth  of  the  bottle  by  means  of  a  slight  spring  (which 
may  be  applied  in  various  ways) ;  it  wouJd  thus  be  always 
ready  for  use,  and  the  pulling  of  the  string  would  only  lift  up 
or  draw  aside  the  cork,  which,  returning  immediately  to 
its  place  on  slackening  the  string,  might  keep  in  some  of  the 
laiger  insects  that  would  perhaps  otherwise  escape. — James 
■Smith. 

On  an  Erecting  Prism,— The  instrument  represented  in  the 
annexed  cut  is  intended  to 
supply  the  place  of  the  first 
erecting  prism  constructed 
by  us,  the  use  of  which  is 
attended  with  some  incon- 
veniences. Being  placed 
above  the  upper  lens,  it 
obliges  the  eye  to  be  held 
at  some  distance  from  the 
focus  of  the  ocular;  so  that, 
in  order  to  obtain  a  view  of 
the  entire  field,  it  is  neces- 
.saty  to  alter  one's  position. 

In  the  new  instrument,  the  prism  is  placed  between  the 
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two  lenses  of  the  eye-piece.     It  is  formed  with  two  penta- 
gonal  faces,  a,  b,  c,  d,   e,  and  a,  b,  h,  a,  r,  joined  at  a 
common  ed^,  a,  b,  and  connected  at  the  opposite  end  hj 
two  facets,  c,  d,  o,   h,  and  d,  t,  r,  a.     The  solid  formed 
by  these  surfaces  represents  pretty  nearly  a  double  wedge, 
of  which  the  edges,  a,  b,  and  d,  o,  are  peipendicular  to  each 
other.     The  way  in  which  the  erection  of  the  image  is  ef- 
fected may  be  readily  conceived.     The  rays  eme^ng  trom 
the  field-glass  enter  by  the  lower  surface,  and  are  reflected  at  i 
upon  the  face  a,  b,  h,  g,  p,  from  which  they  are  again  re- 
flected upon  the  lower  sur&ee  at  the  point  k,  and  thence  to  the 
point  L  upon  the  vertical  face  c,  d,  a,  a,  and  lastly  at  the 
point  M  apon  the  other  vertical  face,  n,  e,  f,  q,  from  which 
the  image,  normally  and  completely  erected,  is  again  sent 
back  to  issue  by  the  superior  surface  upon  which  the  eye* 
glass  is  placed.    Conaequently  the 
two  surfaces,  looking  towards  the 
lenses  of  the  eye-piece,  are  at  the 
same  time  surfaces  of  reflexion  and 
of  traasmisBion.     All  the  reflexions 
are    total,  except    the    first    at   i. 
The  upper  surface  is  coated  over 
the  space  between  a,  b,  h,  f,  and 
left  firee  between  r,  a,  h,  to  eiiow  the 
image  to  pass. 

The  loss  of  light  is  inconsiderable, 
owing  to  the  energy  of  the   con- 

vei^nt  pencil  put  in  action  in  this  prism,  which  may 
be  applied  to  magnifying  powers  far  greater  than  those  usu- 
ally employed  in  the  minutest  dissections.  The  combination 
represents  a  weak  ocular ;  so  that  when  the  eye-piece  is  ap- 
proached to  the  objective,  as  small  a  magnifying  power  as 
may  be  wished  is  obtained. — Nachet. 

On  a  Daik^Oronnd  ninminator. — I  have  found,  that  with  the 
little  instrument  here  represented, 
effects  may  be  obtained  as  remarkable 
as  those  produced  by  the  ingenious 
paraboloid  of  Mr.  Wenham,  which  in 
its  construction  demands  so  much  care, 
and  is  too  large  to  be  applied  to  certain 
instruments. 

Our  apparatus  consists  of  a  simple 
cone    of   glass,    whose  summit  is   di- 
rected towards   the  mirror,  and  base   towards   the  object. 
This  base  forms  a   Begment  of  a   sphere,  and   the  centre 
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is  blackened  so  as  to  ^prevent  the  passage  of  all  direct 
light  to  the  object.  The  arrangement  is  the  same  as  that 
employed  by  M.  Amici  for  the  illumination  of  objects  with 
one  of  the  colours  of  the  spectrum,  by  making  use  of  the 
solar  lights  and  making  the  cone  more  pointed,  and  of  flint- 
glass,  in  order  to  disperse  the  light  sufficiently.  In  the  cone 
here  represented,  which  is  made  of  crown-glass,  the  dispersion 
is  not  sufficiently  great  to  give  coloured  rays,  and  the  images 
consequently  are  perfectly  colourless. — Nachet. 


On  an  Oblique-Light  Illaminator. — In  cases  where  a  very 
oblique  light  is  required  in  order  to  see  very  delicate  lines, 
the  mirror  and  prism  of  Amici  are  often  insufficient ;  or  at  any 
rate,  they  demand  long  and  tedious  adjustment,  even  with 
objectives  which  bring  out  with  tolerable  facility  the  most 
difficult  tests.  I  have  found  that  a  very  simple  means  of 
effecting  this  object  consists  in  a  slight  modification  of  the 
old  illuminator  of  Mr.  Kingsley.  The  upper  lens  should  be 
covered  with  a  thin  plate,  having  a  perforation  at  the  margin 
of  the  lens,  so  as  to  allow  only  a  very  sharp  pencil  to  strike 
the  object.  I  would  remark  that  a  notable  difPerence  exists 
between  the  diaphragm  placed  below  the  ^clairage,  as  is  gene- 
rally done,  and  the  arrangement  now  proposed,  which  has 
the  advantage  of  cutting  the  luminous  'pencil  after  it  has 
undergone  sdl  its  evolutions  in  crossing  the  lenses.  This 
combination  has  the  focus  sufficiently  long  to  allow  of  its 
employment  on  preparations  mounted  on  glass  of  the  ordi- 
nary thickness. 

With  the  objectives  Nos.  7  and  8  (-j^th  and  ^^th  inch),  the 
lines  on  Grammatophora  subtilis9ima,  the  undulating  lines  of 
Surirella  gemma,  and  those  of  Navicula  affinis  (Amici's  test), 
are  immediately  resolved  with  the  aid  of  this  arrangement  of 
the  illuminator.  It  moreover  possesses  the  advantage  of 
being  readily  applicable  to  instruments  in  which  the  stage  is 
so  thick  that  it  is  impossible  to  obtain  an  illumination  suffi- 
ciently oblique  for  delicate  researches. — Nachet. 


Amphipleura  pellncida. — In  examining  a  series  of  fourteen 
slides  of  this  diatom  with  an  eighth  objective,  without  any 
accessary  apparatus,  I  have  been  enabled  to  come  to  a  satis- 
factory conclusion  that  it  is  a  sad  misrepresentation  to  set 
down  the  lines  so  high  in  the  scale  as  130  in  -001". 

That  the  lines  of  some  are  exceedingly  fine,  and  beyond 
my  present  means  of  giving  a  numerical  limit,  yet  a  few 
shells  may  be  counted  at  42,  and  many  at  60,  70,  and  80,  in 
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'001;  and  I  have  but  little  doubt  that  Amphipleura  pellucida 
may  be  found  to  take  rank^  in  point  of  striation^  as  the  alpha 
and  omega  of  the  lineated  diatoms.  Mr.  T.  6.  Bylands,  I 
believe  in  the  ^Microscopical  Journal/  for  October,  1859, 
very  correctly  observes,  "  Having  seen  Amp.  pettucida  with 
transverse  lines  much  more  distant  than  the  130  to  '001'' 
observed  in  that  species  by  the  Hull  microscopists.^' 

In  the  same  Journal  an  article  appears  from  Mr.  Sollitt, 
who  estimates  the  number  at  130,  along  with  several  other 
mkroscopists ;  but  no  allusion  is  in  any  place  made  to  the 
existence  of  any  coarser  striation. 

It  is  hence  evident,  from  the  frequent  occurrence  of  lower 
numbers,  that  even  Amphipleura  pellucida  cannot  be  taken 
as  any  test  of  the  quality  of  a  high-power  objective,  since 
the  striation  may  be  seen,  in  some  instances,  with  the  Jth, 
the  Jth,  the  ith ;  and,  I  think,  a  -r^h  objective  might  even 
resolve  some  of  the  same ;  with  a  ^th  I  can  readily  resolve 
9ome  into  squares  of  60  or  70  in  'OOl". 

My  attention  to  the  subject  was  first  arrested  through  a 
beautiful  slide  presented  to  me  by  George  Norman,  Esq.,  of 
Hull,  in  which  I  accidentally  found  one  Acus  measuring  42 
strise  in  '001",  the  length  of  which  was  •0041".  Having 
also  a  gathering  of  the  same,  I  subsequently  put  up  a  few 
slides  and  found  several  others,  one  or  two  upon  a  slide  of 
similar  measure,  with  others  somewhat  finer,  and  quite  suffi- 
cient to  satisfy  myself  that  a  comparative  coarse  striation, 
compared  to  130,  was  by  no  means  an  exception ;  and  that, 
could  all  the  gathering  be  fairly  resolved,  I  know  not  how 
far  might  rather  even  constitute  the  rule,  and  the  very  fine, 
perhaps,  the  exception. 

I  am  apprehensive  that  the  180  to  'OOl"  is  not  legitimately 
arrived  at ;  that  to  half  and  quarter  is  not  a  fair  means ;  that 
vision  and  judgment  are  not  matured  upon  this  point,  through 
want  of  proper  objects  of  comparison ;  and  that  microscop- 
ists,  generally,  are  not  yet  masters  of  the  relative  develop- 
ments between  Nobart^s  test-plate  and  the  lined  diatoms; 
as,  for  example,  whether  60  lines  on  the  diatom  are  seen  in 
exact  degree  with  60  upon  the  test-plate,  so  as  to  decide  the 
question  of  the  term  of  visibility. — ^Wm.  Hendbt,  Surgeon, 
Hull ;  June,  1860. 
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Microscopical  Socisty,  April  11th,  1860. 

The  ordinary  meeting  of  the  Society  was  not  held^  in  con 
sequence  of  the  annual  soiree  having  been  fixed  for  this 
evening.  The  company  assembled  in  the  library  and  hall  of 
King's  College.  About  700  persons  were  present  on  the 
occasion.  There  were  about  150  microscopes  exhibited^  and 
many  interesting  objects  displayed.  The  walls  of  the  suite 
of  rooms  were  covered  with  diagrams  of  microscopic  objects 
lent  by  Mr.  Busk,  Dr.  Carpenter,  Mr.  Mummery,  Dr. 
Lankester,  Dr.  Wallich,  and  other  members. 

May  9th,  1860. 

Dr.  Lankester  in  the  chair. 

Col.  Hennell,  Rev.  Edw.  Crofton,  and  Henry  Black,  jun., 
Esq.,  were  balloted  for  and  duly  elected  members. 

Several  short  communications  were  made,  and  discuflsions 
took  place. 

June  IZth,  1860.  • 

George  Jackson,  Esq.,  in  the  chair. 

J.  H.  Dallmeyer,  Esq. ;  J.  B.  Fletcher,  Esq. ;  W.  A.  Har- 
rison, Esq. ;  Geo.  A.  Ibbetson,  Esq. ;  Geo.  Boulton,  Esq. ; 
W.  Vanner,  Esq. ;  Jno.  HoUingsworth,  Esq. ;  Capt.  W.  D. 
Lowe ;  Ed.  Stileman,  Esq. ;  Albert  Savory,  Esq. ;  and  Jas. 
Taylor,  Esq.,  were  balloted  for  and  duly  elected  members. 

The  following  papers  were  read : — "  On  an  improved  Bino- 
cular Microscope,^^  by  P.  H.  Wenham,  Esq.  {'  Trans.,*  p.  154), 
"  On  some  New  or  imperfectly  described  Forms  of  Diatoma- 
oeae/'  by  Tuflfen  West,  Esq.  ('  Trans.,'  p.  147) . 
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Presentations  to  the  Microscopical  Society  since  the  1st  of 
January,  1860 : 

January  Wth. 

PRESENTATIONS. 

Pmented  by 

Report  of  the  Council  of  the  Art  Union  of  London 
^K>rl859  ....    The  Society. 

Comber,    On  the  Diatomaoee    of   the   Neighbour- 
.  hood  of  Liverpool.    Paper      .  .    The  Author. 

Four  Slides  of  Diatoms  .  .-(?:  ^w '"?'"•  ^x 

1  Dr.  W.  Amott. 

February  8/A. 

Woodward's  Manual  of    the  Mollusca,  and  a  Snp« 
plement  .    P.  C.  S.  Roper. 


March  mh. 

Transactions  of  the  Tjneside  Naturalists'  Field  Club, 
Vol.  IV,  Parts       ....    The  Society. 

Quarterly  Journal  of  Geological  Society,  Nos.  60,  6 1    Ditto. 

Journal  of  the  Proceedings  of  the  Linnean  Society, 

Vol.  IV,  No.  16    ....    Ditto. 

Tlie  Annals  and  Magazine  of  Natural  History,  Vol.  V. 
No.  27    .  .  .    The  Editors. 

Recreative  Science,  Nos.  6,  7,  and  8  .    Ditto. 

The  Photographic  Journal,  No.  94  .    The  Editor. 

Journal  of  Dental  Science  .  Ditto. 

Observations  on  the  Distribution  and  Habits  of  the 
Pelagic  and  Fresh-water  Floating  Diatoms.  Two 
Papers  by  Dr.  G.  C.  Wallich  .  .  The  Author. 

A  Monograph  of  the  Fossil  Polysoa  of  the  Crag.  By 
G.  Busk  .  .  .  .    Ditto. 

Quekett's  Practical  Treatise  on  the  Use  of  the  Micro- 
scope.   Secoud  Edition  •  .    Purchased. 

Histoire  des  conferves  d'eau  douoe.  Par  Jean- 
Pierre  Vaucher        ....    Ditto. 


May  19M. 

Acta  Academis  Novorum  Actorum  Academic  Cassareae  1 
Leopoldino  Carolines  Germanics  nature  curiosorum,  >The  Academise. 
Vol.  XXVII  .  .J 

The  Annals  and  Magazine  of  Natural  History,  Nos. 

88  and  29  ....    The  Editors. 

Cataloffue  "  British  Museum''  List  of  British  Diatoms    F.  C.  S.  Roper,  Esq. 

Joumid  of  Reereative  Science,  Nos.  9  and  10  .    The  Editors. 
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FreBenteibf 


TransactioiiB  of  the  Liimean  Society,    Vol.  XXII, 

Part  4     .  .  The  Society. 

Proceedings  of  the  Linneau  Society.    Supplement  to 

Vol.  IV,  Botany     ....  Ditto. 

Photographic  Journal,  Nos.  95  and  96  .  Tlie  Editor. 

M.  P.  Coulier,  Manuel  pratique  deHicroaoopia  .  Purchased. 

Gerber's  Minute  Anatomy,  Text  and  Plates  .  Ditto. 


Jme  18M. 

Journal  of  the  Proceedings  of  the  Linnean  Society, 

Vol.  V,  No.  17       .  .  .    The  Society. 

Photographic  Joutttal,  No.  97    .  .The  Editor. 

SystemaAlganun,  parC.A.Agardh  .    F.C.  S.Eoper,£8q. 
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Shetland  Pojlyzoa.    Collected  by  Mr.  Bablkv. 
{Continued  and  concluded.) 

Fam,  BiceUariiday  Bk. 

Otn,  1.  Biceliaria,  Blainv. 

1.  B.  Alderi,  n.  sp.    PI.  XXVOI,  figs.  1,  2,  8. 

B.  eeliulii  turbimatU,  in/erne  valde  aitenmatu ;  apmiurd  ovali,  9pind 
unied  angnlo  exiemo  pontd  itutmetd. 

Cells  turbinate,  mnch  attenuated  downwards;  apertare  oral,  a  single 
marginal  spine  at  the  outer  angle. 

Hob*  Shetland,  Barlee, 

B.  Alderi,  Bk.   Eept.  British  Association,  1859.   Trans,  of  Seot.  p.  145. 

Oen.  OnekqporOj  Bk. 

1.  Onekopora  boreaUs,  n.  sp.    PI.  XXVIll,  figs.  6,  7. 

0.  ceUulu  immertis,  eirea  marginem  perforata ;  poro  eentraU  elevaio  ng^ 
natis;  iupetjieie  iubsuleafo. 

Cells  immersed,  pnnctnred  at  the  sides ;  a  central  raised  pore  on  the 
front  of  the  cell ;  surface  faintly  and  irregularly  snlcate. 

Hob.  Shetland,  Barlee, 

As  only  a  very  minute  firagment  of  this  species  occurs  in 
Mr.  Barlee^s  collection^  its  fuller  description  must  be  re- 
served to  a  future  occasion^  and  for  more  perfect  specimens. 

6.  Lepralia  wumodon,  n.  sp.    PI.  XXIX,  figs.  3,  4. 

X.  eelluUs,  iubpyriformibus,  ovaiii^  teu  venlrieoiis,  iupeme  libera,  eubereeia  ; 
eupetfieie  punctata  teu  ecrobiculata ;  orijicio  roiundo,  perUtamate  ineratiaio, 
sapiut  tupeme  deniato. 

Cells  pear-shaped,  orate  or  snbrentricose  below,  free  upwards,  and  raised ; 
surface  knitted;  orifice  round,  peristome  entire,  thickened,  often  raised 
into  a  central  blunt  tooth  at  the  summit. 

Hob,  Shetland,  Barlee;  on  shell. 

On  further  inspection  of  some  of  Mr.  Barlee's  specimens, 
I  have  met  with  the  above  form  of  Lepralia,  which  I  am 
unable  to  reconcile  with  any  hitherto  described.  From  the 
single  specimen  in  my  possession,  the  nature  of  the  tooth- 
like projection  on  the  upper  border  of  the  mouth  is  not  very 
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clear.  In  some  inBtances  it  would  appear  to  be  perforated  in 
front,  as  if  for  an  avicalarium,  bat  in  others  it  is  smooth  and 
entire. 

SUB-ORD.  CtCL08T0¥^TA. 

Fam,  Idmoneida,  Bk. 

*  Oen,  PMsiuicfpora,  Blainr. 

1.  Pustulopora  Oreadentu,  n.  8p.    PI.  XXIX,  figs.  1,  3. 

P.  pofyzoario  irreffulariter  ramao;  eellnUi  mmerotU^  mndequaque  ntr^ 
gentibus. 

PoWzoariam  irregularlj  branched;  oeUs  nameroas,  arising  insularly  on 
all  sides. 

Hab,  Shetland,  Barlee, 

As  this  form  is  clearly  neither  P.  probascidea  of  Forbes^ 
which,  in  fact,  firom  the  specimen  so  .named  in  the  British 
Museum,  would  seem  to  be  not  a  Pustulopora  at  all,  but  a 
variety  oi*CeUepora  ramulosa,  nor  the  P.  deflexa  of  Mr. 
Couch,  which  appears  to  have  a  simple  embranched  polyzoary, 
I  am  induced  to  erect  it  into  a  distinct  species.  But  since 
the  species  of  this  genus  are  as  yet  but  little  known,  and 
very  difficult  to  distinguish,  except  from  numerous  speci- 
mens, I  am  not  sure  it  may  not  be  identicid  with  a  Pus^ 
iulopora  which  occurs  in  the  Atlantic  and  in  the  Australian 
seas. 
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DESCRIPTION  OF  PLATES  XXVIII  &  XXIX. 

PLATE  XXVra. 

Kg. 
1. — BkeUaria  AMeri,  nat.  size.    (p.  213.) 

S. — ^Anterior  view  of  B.  Alderi. 

8. — Posterior  view. 

(These  figures  are  taken  from  drawings  by  Mr.  J,  Alder.) 

4. — Salieomaria  Johusoni,  Bk.,  nat.  size. 

5. — AvieulariMM  of  Sal.  Johmoni. 

(From  drawing  by  Mr.  Alder.) 

6. — Onehopora  borealU,  nat.  size.    (p.  813.) 

7. —       M  »»        X  25  diam. 

PLATE  XXDL 

Kg. 
1. — Futtulopora  Orcadensu,  nat.  size.    (p.  214.) 

S.—         n  „  X  25  diam. 

^.'^Lepralia  mtmodoit,  X  25  diam.    (p.  213.) 

4. —      M  9,        ^  50  diam. 


5w.v.,£.:/.A'Jl«i^^^^ 
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TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATE  VII, 
Illustrating  Mr.  T.  Wesf  s  paper  on  New  Diatomaoese,  &c. 

rig.  ' 

1. — TriceraiiMm parmula,  Br.;  4-8ided  variety. 

venontm,  Br. ;  front  view. 

auiellaiumt  n.  Bp. ;  a,  side  view ;  6,  front  Tiew. 

radiaiuu,  Br. ;  front  Wew. 

inlrieatuM^  T.  W. ;  a,  side  view ;  b,  frt>nt  view  of  a  fila- 
ment ;  from  drawings  kindlj  furnished  by  Lieut.-Col. 
Baddeley. 

BrighiwelUi,  T.  W. ;  tf,  side  view ;  b,  front  view  (original 
figures). 

variabile,  Br. ;  front  view. 

8. — MierumeUa  formosat  Hass. ;  filament  of  8  frastnles  attached ;  a,  side 

view. 

Ralfiiif  W.  Sm. ;  filament  of  6  frastnles ;  Oi  side  view. 

Bleaklejfiiy  W.  Sm. ;  filament  of  6  fnistnles ;  0,  side  view. 
Prom  authentic  specimens  in  the  collection  at  the  British 
Museum. 

10.* —      „  Bleaileyiit  W.  Sm.,  var. ;  (  P  )  drawn  from  specimens  ob- 

tained from  Nociilttcat  at  Gorlestone ;  a,*  side  view. 

1 1. — Podoiira  (?)  eompressn^  n.  sp. ;  filament  of  2  frastnles ;  a,  side  view. 

12. — Clusiocero9  armaium,  n.  sp. ;  filament;   a,  side  view;   b,  front  view 

of  sinffle  frustule ;  c,  one  of  the  long  curved  horns  with 
the  delicate  setas  still  remaining  attached,  after  action  of 
weak  nitric  acid. 

13.^-        „         boreale.  Bail. ;  British  specunen. 

14. — Aetinueui  tiriua^  Ehr. ;  British  specimen. 

16. — AUheya  decora,  n.  sp. ;    frastule  with  endochrome;  a,  side  view; 

b,  frustules  after  burning. 

It.'-Clotierimm  aelenltu'e,  n.  sp.;   a,  frond  with  endochrome;   b^  empty 

segment. 
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JOURNAL  OF  MICROSCOPICAL  SCIENCK 


DESCRIPTION  OF  PLATE  VIII, 

Illustrating  Professor  Kolliker's  paper  on  the  frequent  occur- 
rence of  Vegetable  Parasites  in  the  Hard  Tissues  of 
the  Lower  Animals. 

Kg. 
1. — Portion  of  the  horny  skeleton  of  an  Australian  sponge,  with  fungoid 

filaments  in  the  interior,     x  250  diam. 
8. — The  same  X  60  diam.,  with  fungus-filaments,  sporangia  and  spicula  in 

the  interior. 
3. — ^Fungus-filament  with  sporangium,  from  which  are  springing  joung 

fungus- filaments ;  from  the  same  sponge,     x  360  diam. 
4. — Horny  fibre  of  a  true  sponge,  with  fuugus-fitaments  opening  on  the 

surface.     X  360  diam. 
5. — Branched  fungus-filaments  from  an  JmphUtegiHa,  x  360  diam. 
6. — Portion  of  the  skeleton  of   OrbitoHtei  complauata,  with  numerous 

fungus-filaments  in  the  interior,  x  360  diam. 
7. — Portion  of  the  shell  of  Opereulina,  with  fine  fungus-filaments  in  the 

tubular  substance  a,  and  others  of  a  coarser  kind  in  the  transparent 

intermediate  substance  6.     Some  of  the  more  minute  tubuli  in  the 

clear  substance  are  fungus-filaments,  whilst  others  belong  to  the 

shell  itself,     x  360  diam. 
8. — ^From  the  skeleton  of  an  Aitraa.    Numerous  fnngus-filameuts  with 

sporangia,     x  60  diam. 
0.— Fungus  growths  in  the  scales  oiBeryx  omaiuM  (Chalk).     X  60  diam. 
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On  the  OccuKRENCE  o/Zoospores  in  the  Family  Desmidiaceje. 

Sy  William  Archer. 

(Read  before  the  Natural  History  Society  of  Dublin,  Friday  Evening, 
February  3,  1860;  extracted  from  the  'mturai  History  Keyiew  and 
Quarterly  Journal  of  Science/  for  Juiy,  1860.) 

In  bringing  forward  the  accompanying  drawings^  illustra- 
tive of  the  production  in  the  family  Desmidiaceae  of  what  I 
believe  to  be  Zoospores, — while  I  have  to  express  my  regret 
that  so  many  links  are  wanting  in  the  history  of  their 
formation  and  production, — I  nevertheless  feel  confident 
the  observations  will  be  found,  even  so  far  as  they  go, 
of  abundantly  suflScient  novelty  to  warrant  my  drawing 
attention  to  them.  The  singular  condition  which  the  figures 
represent  seems  to  be  one  of  such  raritv^  so  far  as  I  can  learn, 
as  to  lead  me  to  believe  that  this  will  be  the  first  time  of  any 
similar  phenomenon  being  either  figured  or  recorded  in 
this  family — A.  Braun^s  account  of  what  takes  place  in 
Pediastrum  (I  believe  not  truly  a  Desmidian  at  all)  excepted. 
And  although  I  cannot,  perhaps,  add  much  to  their  value  by 
any  accompanying  remarks  of  mine,  I  shall,  however,  have 
indicated,  as  it  appears  to  me,  the  direction  in  which  we  are 
to  look  for,  and  the  mode  in  which  we  are  to  expect  here- 
after, the  production  of  zoospores,  at  least  in  Docidium, 
which  genus  furnishes  us  with  the  example  in  question,  as 
well  as  perhaps  in  any  other  Desmidian  genus. 

This  consideration  leads  me  to  believe  that,  before  offering 
anything  in  the  way  of  explanation  of  the  figures,  it  would  be 
of  importance  to  draw  attention  to  what  is  stated  in  books 
on  the  subject  of  the  occurrence  of  zoospores  in  this  family. 
I  believe  every  writer  in  our  text-books  on  microscopic 
organisms,  when  touching  on  Desmidiaceae,  states  it  as  a  fact, 
that,  like  various  other  algse,  they  are  propagated  by  zoo- 
spores ;  while  some  go  more  or  less  into  details,  X  am  in- 
duced to  say,  very  deferentially,  that  I  think  the  descriptions 
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or  statements  often  given  are  based  rather  on  assumption 
than  on  actual  experience,  because  (Pediastrum  excepted)  I 
do  not  find  authorities  given  or  references  made  to  published 
figures  or  recorded  observations.  Indeed,  1  am  disposed  to 
think  it  not  improbable  that,  in  several  instances,  what  is 
meant  by  the  authors  alluded  to  is  another  and,  I  appre- 
hend, a  distinct  phenomenon,  but  which  is  described  as,  and, 
as  I  imagine,  erroneously  called,  the  formation  of  the  motile 
bodies  or  active  gonidia,  known  amongst  the  algae  as  "  zoo- 
spores/* 

It  is  indeed  likely  that,  by  some,  arguing  from  analogy^ 
the  assertion  is  based  on  the  history  of  the  propagation  by 
zoospores,  as  it  occurs  in  Pediastrum,  as  described  by  A. 
Braun  {vide  ''  Rejuvenescence  in  Nature,*'  ^  Bay  Soc.  Pub.,' 
1853).  In  that  genus  this  process  occurs  in  the  following 
manner,  of  which  it  may  not  be  out  of  place  very  briefly  to 
remind  my  hearers  : — In  this  plant  the  frond  consists,  as  is 
well  known,  of  a  cluster  of  cells,  disposed  in  a  single  plane, 
generally  concentrically — the  marginal  ones  laterally  and  ex- 
ternally, and  in  some  species  the  innermost  also  laterally 
notched.  From  the  cells  of  this  frond  the  zoospores  are  not 
emitted  singly,  as  in  numerous  other  algse,  but  the  entire 
number,  formed  by  the  subdivision  of  the  endochrome  of 
each  into  four,  eignt,  sixteen,  thirty -two,  or  sixty-four,  or 
even  one  hundred  and  twenty-eight  portions,  escape  from  the 
parent  cell,  still  involved  in  its  inner  membrane ;  and  it  is 
within  this  that  they  eventually  settle  down  and  arrange 
themselves  into  a  flat  cluster,  resembling  that  from  a  cell  of 
which  they  themselves  originated,  each  zoospore  becoming 
one  of  the  component,  mostly  more  or  less  notched  or 
bidentate,  cells  of  the  new  frond.  These  spores  are  called  by 
the  German  writers  '' macrogonidia.'*  Other  fronds,  how- 
ever, give  birth  to  smaller,  more  numerous,  and  more  active 
spores,  called  ''  microgonidia,"  of  which  the  further  history 
after  their  escape  is  unknown.  Notwithstanding  that  in  aUL 
our  text-books,  m  which  this  genus  is  spoken  of,  it  is  referred 
to  the  Desmidiacese,  I  have  myself  some  time  since  come  to 
the  conclusion  that  Pediastrum  is  not  a  Desmidian  at  all,  and 
I  shall  endeavour  briefly  to  bring  before  you  the  considera- 
tions which  seem  to  lead  to  such  a  conduaion. 

I  am,  of  course,  aware  of  the  dif&culty  sometimes  met  with 
in  satisfactorily  embracing  certain  organisms  within  the  terms 
of  what  may  occasionally  appear  as  perhaps  somewhat 
arbitrary  diagnostic  characteristics;  and,  while  the  ac- 
knowledged fact  cannot  be  overlooked,  that  no  linear  arrange- 
ment cftn  ever  properly  express  the  whole  of  the  natui-al  and 
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mutual  affinities  of  organic  objects;  and  while  at  the.  same 
time  I  will  not  deny,  in  regard  to  certain  organisms  which 
seem  to  be  incongruously  united  with  certain  groups  or 
families,  that  it  sometimes  happens,  while  our  present  state 
of  knowledge  as  to  their  nature  and  history  is  deficient,  that 
it  is  more  advisable  to  allow  the  puzzling  forms  to  remain 
combined  with  such  groups  as  may  appear  temporarily  the 
most  convenient;  nevertheless,  if  any  organism  be  found 
really  not  to  agree  with  the  characters  which  are  common  to 
and  appear  to  pervade  an  apparently  perfectly  natural  assem- 
blage, it  would  seem  to  me  to  be  repugnant  to  a  proper 
classification,  if  it  could  be  avoided,  that  it  should  be  there- 
with associated. 

I  shall,  then,  venture  to  delay,  before  entering  on  the  sub- 
ject proper  of  this  communication,  by  drawing  attention  to  the 
diagnosis  of  this  family,  as  given  in  Ralfs'  monograph,  ^^  The 
British  Desmidiae:'' — "Fresh- water  figured  mucous  and 
microscopic  algae  of  a  green  colour.  Transverse  division 
modtly  complete,  but  in  some  genera  incomplete.  Cells  or 
joints  of  two  symmetrical  valves,  the  junction  always  marked 
by  the  division  of  the  endochrome,  often  also  by  a  constric- 
tion. Sporangia  formed  by  the  coupling  of  the  cells  and 
union  of  their  contents."  Although  I  have  no  new  obser- 
vation in  regard  to  the  history  of  Fediastrum  to  add,  I 
shall  just  briefly  compare  that  genus  with  the  foregoing 
definition. 

That  Fediastrum  agrees  with  the  first  clause  of  Balfs' 
diagnosis  is  indeed  apparent. 

In  regard  to  the  second  clause,  so  far  as  I  can  make  out,  I 
believe  the  complete  fission  into  two  distinct  cells  of  any  of 
the  component  cells  has  not  been  observed ;  that  is  to  say,  I 
believe  the  number  of  component  cells  in  any  particular 
firond  is  not  increased  after  their  first  formation;  in  other 
words,  there  does  not  appear  to  be  any  extension  of  the  cell- 
wall  of  any  cell  accompanied  by  a  transverse  fission.  Mr. 
Ralfs  mentions  that  he  did  not  see  ceU -division.  I  have 
certainly  myself,  so  far  as  my  own  limited  experience  in  this 
genus  goes,  never  noticed  anything  to  indicate  the  mode  of 
division  characteristic  of  the  Desmidiaceae.  By  this,  of 
course,  is  not  meant  to  be  denied  the  subdivision  of  the 
endochrome  within  the  parent  cell, — the  necessary  prelude 
to  its  conversion  into  zoospores.  The  number  of  constituent 
cells  in  a  frond,  of  often  indeed  even  the  same  species,  seems, 
therefore,  to  depend,  on  the  number  of  times  the  original 
endochrome  of  the  parent  cell  had  become  segmented,  and 
the  consequent  number  of  zoospores.     Occasionally  a  frond 
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may  be  met  with  in  which  one  of  the  component  cells  is 
about  double  the  dimensions  of  the  others^  while  the  normal 
number  is  deficient  by  one ;  indicating^  not  the  special  in- 
crease in  size  of  one  of  the  cells^  as  compared  with  the  others^ 
but  rather  that  the  ultimate  segmentation  of  the  endochrome 
within  the  original  parent  cell^  preparatory  to  being  con- 
Terted  into  zoospores,  was  in  this  one  instance  not  fully 
carried  out.  Sometimes  a  few  marginal  cells  are  wanting^ 
which  may,  perhaps,  be  explained  in  the  same  manner;  some- 
times, however,  they  be<x>me  accidentaUy  removed  by  ex- 
ternal forces.  Indeed,  it  is  hard  to  suppose  an  increase  in. 
number  of  the  constituent  cells  of  a  frond  without  its  becom- 
ing altered  from  a  plane  to  an  irregular  structure,  such  as 
takes  place  in  Monostroma,  Ulva,  &c.,  the  dimensions  of  the 
fit)nd  itself,  however,  expanding  by  a  simultaneous  increase 
all  over.  If  I  be  right,  then,  Peoiastrum  does  not  coincide 
with  the  second  clause  of  Balfs^  diagnosis. 

As  to  the  next  clause,  an  inspection  of  any  species  of 
Pediastrum  will  manifest  that  the  cells  are  not  composed  of 
two  symmetrical  halves,  and  that  in  the  empty  cells  there  is 
no  evidence  of  a  suture;  unless,  indeed,  the  slit  or  gash 
occurring  in  those  cells  which  have  produced  zoospores,  and 
by  which  they  have  escaped,  be  an  indication  of  its  existence, 
while  they  are  characterised  by  merely  being  bidentate  at  the 
external  margin  of  often  the  outside  row  of  cells  only,  the 
internal  being  frequently  of  undefined  outline. 

Lastly,  so  far  as  I  am  aware,  conjugation  has  never  been 
seen  in  this  genus.  I  have  myself  noticed  in  Pediastrum 
Boryanum  the  cell-contents  of  certain  marginal  cells  retracted 
from  the  external  wall,  and  massed  together  into  a  green, 
smooth,  orbicular,  spore-like  body  [resting  spore?]  in  the 
centre.  But  as  this  took  place,  not  in  the  neighbouring  cells, 
and  no  cells  being  empty  or  disturbed  in  form,  it  could  not 
be  imagined  to  be  any  process  of  conjugation  eflfected  by  the 
transmission  of  the  contents  from  one  neighbouring  cell  to 
another. 

The  diagnosis  given  by  Berkeley,  in  his  '  Introduction  to 
Cryptogamic  Botany,'  is  as  follows: — ''Cells  void  of  silex, 
free,  or  forming  brittle  threads  or  minute  fronds,  increased 
by  the  formation  of  two  new  half  cells  in  the  centre,  so  that 
the  two  new  cells  consist  each  of  a  new  and  old  half  cell. 
Spores  generated  by  the  conjugation  of  two  distinct  indi- 
viduals.'^  The  only  point  of  difierence  in  the  above  definition 
from  Balfs'  is  the  introduction  of  the  characteristic  of  the  two 
new  half  cells  during  division  being  interposed  between  the 
old  ones ;  but  as  in  a  few  species  this  can  only  be  a  matter  of 
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just  inference^  not  of  direct  proof,  but  of  which  indeed  there 
cannot  be  any  reasonable  doubt,  it  cannot  always  be  insisted 
on.  But  as  to  Pediastrum,  I  have  before  intimated  that,  so 
far  as  I  can  see,  the  component  cells  do  not  increase  in 
number  at  all,  and  therefore  in  that  respect  cannot  agree  with 
the  terms  of  either  diagnosis. 

The  figured  outline  of  the  cells,  often,  however,  confined  to 
the  marginal  series,  yet  wanting  as  they  do  bilateral  symmetry, 
seems  then  the  reason  why  Pediastrum  has  been  placed 
amongst  the  Desmidiacese.  But,  whilst  arguing  against  the 
claims  of  this  genus,  as  such,  I  own  I  am  myself  unaware  of 
where  else  to  place  it.  Its  affinity  with  Hydrodictyon  tUricu^ 
latum  seems  sufficiently  striking.  That  plant,  with  what, 
however,  must  appear  questionable  propriety,  has  been 
associated  with  the  Siphonacese  (*  Micrographic  Dictionary'), 
a  family  of  which  Vaucheria  may,  perhaps,  be  assumed  as 
typical.  Possibly  Pediastrum  and  its  allies,  with  Hydro- 
dictyon, may  prove  a  distinct  family  near  Yolvocinacese,  with 
which  they  seem  perhaps  connected  through  Pandorina  and 
Oonium,  by  certain  points  of  similarity  in  their  development, 
or  in  which  at  least  certain  parallel  phases  seem  noticeable. 

I  had  written  so  far  of  the  present  paper  some  months 
back,  and  have  read  it  as  I  then  wrote  it.  Since  then  I  have 
met  with  Nageli's  '  Oattungen  einzelliger  Algen,*  also  AL 
Braun's  'Algarum  Unicellularium  Genera  nova  et  minus 
cognita,'  where  I  learn  that  the  views  of  Nageli  and  Braun 
were  identical  with  the  conclusions  that  had  forced  themselves 
on  myself,  and  that  those  distinguished  algologists  had 
actually  long  since  seen  fit  to  remove  Pediastrum  and  its 
allies  from  Desmidiaceae,  and  have  transferred  them  meantime 
to  the  more  humble  family,  Palmellaceae. 

While,  then,  the  object  of  this  paper  is  to  prove  that  what  I 
think  must  be  looked  upon  as  zoospores  do  occur  in  at  least  one 
species  in  this  family,  and,  consequently,  may  occur  through- 
out, and  that  our  books  are  therefore  not  wrong  in  assuming 
it  (leaving  Pediastrum  out  of  the  question),  still  I  am  inclined 
to  think,  as  I  before  indicated,  that  the  statements  alluded  to 
are  founded  rather  on  the  occurrence  of  what  I  am  disposed 
to  imagine  a  distinct  but,  perhaps,  more  unaccountable  phe- 
nomenon, than  on  any  published  record  of  what  can  be  looked 
upon  as  true  zoospores,  Pediastrum  excepted.  I  allude  to 
what  has  been  called  the  ''  swarming  movement ''  of  the  ulti- 
mate granules  of  the  cell- contents,  a  phenomenon  of  common 
occurrence  in  this  family.  Indeed,  I  believe  I  have  myself 
noticed  it  more  or  less  frequently  in  nearly  every  species  I 
have  seen,  and  even  in  those  undergoing  division.     It  seems 
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of  more  general  occurrence  in  specimens  for  some  time  ke|  \ 
in  the  house ;  yet^  frequent  as  it  is^  it  is  difficult  to  describe, 
and  almost  requires  to  be  seen  to  be  understood.  It  consists 
of  an  active,  tremulous^  vibratory,  dancing  kind  of  motion  of 
the  disintegrated  endochrome,  broken  up  into  an  immense 
number  of  exceedingly  minute  non-ciliated  granular  particles, 
at  once  innumerable  and,  I  apprehend,  immeasurable.  Not- 
withstanding all  the  commotion,  there  is  no  very  great  change 
of  place  in  the  active  granules  themselves.  Th^  not  unfre- 
quently  form  a  dense  cluster  together,  so  crowded  as  to  ap- 
pear a  black  mass.  Sometimes  I  have  seen  these  masses  of 
active  granules  abruptly  bounded  on  one  side  by  a  straight 
line,  as  if  there  were  some  invisible  barrier  preventing  their 
assuming  a  more  scattered  appearance  (I  have  tried  to  repre- 
sent this  in  Fig.  1) ;  but  shortly  this  abrupt  line  becomes 
broken,  and  the  cluster  loses  this  appearance,  and  becomes 
gradually  thinner.  I  have  noticed  a  very  similar  movement, 
though  less  active,  in  various  other  algae,  and  in  germinating 
spores,  which  had  already  commenced  to  elongate.  Amongst 
the  Diatomacese  (in  Epithemia  turgida,  and  in  a  species  of 
Cymbella),  I  have  seen  the  endochrome  throughout  the  firus- 
tiUe  to  each  extremity  entirely  disintegrated  into  nearly  equal 
and  extremely  minute  and  free  particles,  and  these  exerting  a 
very  vigorous,  tremulous,  dancing  movement,  perfectly  iden- 
tical with  what  is  alluded  to  in  the  Desmidiacese,  and,  so  far 
as  I  can  see,  in  no  way  to  be  mistaken  for  the  movement  of 
the  bodies  described  by  the  Rev.  E.  O'Meara  in  Pleurosigma 
Spencerii — \vide  Proceedings  of  last  session,  'Nat.  Hist.  Rev.,' 
vol.  V,  p.  192),  alluded  to,  however,  as  anthozoids,  but  more 
probably  zoospores),  and  in  Epithemia  Argus,  E.  gibba,  and 
Cocconeis  pediculus,  at  our  last  meeting.  A  similar  movement 
of  the  ultimate  granules,  which  appear  brown  and  quite  dead 
in  various  organisms,  is  sometimes  noticeable.  This,  then,  in 
all  such  examples  I  should  be  inclined  to  imagine  is  a  mani- 
festation of  the  phenomenon  called  "  molecular  movement," 
similar  to  that  noticeable  in  the  granules  of  the  fovilla  of 
pollen  in  the  flowering  plants,  or  to  that  seen  when  a  small 
portion  of  the  substance  of  the  common  fresh- water  sponge 
is  crushed  down  and  viewed  under  the  microscope  (and  of  this 
other  examples  might  be  cited),  and  rather  in  the  cases  so 
common  in  the  Desmidiace«,  and  in  the  very  rare  examples 
referred  to  in  the  Diatomacese,  indicative  of  decay,  than  as 
the  precursor  of  a  further  developmental  change.  I  do  not, 
of  course,  include  the  singular  movement  of  the  free,  active 
particles  at  the  extremities  of  Closterium,  Docidium,  &c., 
which,  as  every  specimen  of  the  species  in  which  it  occurs 
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exhibits  it^  must  be  normal;  this  may,  howerer,  possibly  be 
due  to  some  modification  of  the  same  molecular  law,  com- 
bined with  internal  currents. 

In  alluding  to  internal  currents  I  may  mention  that  I 
believe  this  phenomenon  occurs  in  a  greater  number  of 
Desmidian  sp^ies  than  is  generally  supposed,  bat  ordinarily 
in  very  many  it  seems  to  be  very  rare.  Closteriwn  Lunula 
and  Penium  digitus,  as  is  well  known,  scarcely  ever  fail  to 
show  it.  But,  besides,  T  believe  with  care  it  can  be  some- 
times seen  in  other  species  of  Closterium,  as  well  as  other 
genera  besides.  I  have  never  seen  the  rotation,  as  it  is 
called,  more  vigorous  or  more  active  in  any  vegetable  cell 
than  I  have  sometimes,  though  by  no  means  always  or  often, 
seen  it  in  Closterium  didymotocum,  where  the  granules,  car- 
ried onwards  by  the  current,  chased  each  other,  with  great 
vigour,  round  and  round  the  margin  of  the  cell,  up  one  side 
and  down  the  other,  in  a  manner  scarcely  comparable  to  the 
fitful  and  irregular  currents  in  Closterium  lunula.  Again,  in 
Micrasterias  denticulata  I  have  noticed  a  few  loose  granules 
carried  by  the  current,  to  travel  up  and  down  from  one  sub- 
division of  a  lobe  to  another,  following  thus  the  very  zigzag 
course  produced  by  the  deeply  incised  margin  of  this  species 
for  two  or  even  three  of  the  subdivisions ;  when,  not  being 
then  carried  any  further  round  the  margin,  they  were  diverted 
again  towards  the  middle  of  the  frond  and  joined  in  the 
quadrille  (I  can  think  of  no  better  word)  there  performed  by 
other  &ee  granules,  until,  perhaps,  again  carried  off  to  the 
margin,  or  a  few  different  granules  being  drawn  off  in  their 
place.  I  have  notided  similar  circulating  currents  in  Cosma^ 
rium  Ralfsii ;  in  this  species,  however,  the  segments,  uidike 
Micrasterias,  being  not  incised,  the  granules  were  carried 
round  and  round  in  an  uninterrupted  stream.  This  vigorous 
current,  however,  is  very  rare ;  yet  I  half  think  I  have  been 
able  to  see  currents  of  the  fluid  contents  in  certain  Closteria 
and  others,  where,  at  least,  it  was  not  evidenced  by  its  car- 
rying any  granules  with  it.  But,  be  this  as  it  may,  although 
I  have  very  frequently  witnessed  the  phenomenon  of  the 
active  vibratory  particles  alluded  to  in  very  many  species,  I 
have  never  once  seen  them  escape  by  any  normal  process. 
It  is  true,  that  when  the  fix>nd  is  artificiaUy  ruptured,  they 
still,  for  a  time,  maintain  their  movement,  though  generally 
less  actively ;  but  I  have  also  noticed  many  of  the  granules 
of  the  general  mass  of  cell-contents,  broken  up  by  pressure, 
themselves  to  set  up  a  very  similar  movement,  perhaps  not  so 
active,  though  before,  of  course,  they  were  still. 

But  if  further  evidence  were  wanting  to  prove  the  point  in 
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question^  I  will  mention  what  to  me  appears  to  be  conclusive ; 
and  that  is,  that  in  a  number  of  specimens  of  CosnuxriutH 
(Euastrum  ?)  sublobatum,  also  of  Cosmarium  Botrytis,  which 
had  been  "  mounted  '^  a  fortnight,  and  which  we  must  sup- 
pose to  have  been  dead,  I  have  witnessed  the  granular  cefiU 
oontents  exhibiting  the  '^  molecular ''  movement  as  actively 
as  it  occurs  in  the  living  frond ;  and  this  might  have  been 
kept  up  while  I  write,  possibly,  had  not  the  preparation  be- 
come spoiled  at  the  end  of  the  period  mentioned. 

Such,  then,  is,  I  apprehend,  the  phenomenon  which  may 
have  given  rise  to  the  following  passages :  '  British  Desmidise,^ 
p.  9,  Introduction:  "When  the  cells  approach  maturity^ 
molecular  movements  may  be  at  times  noticed  in  their  con- 
tents, precisely  similar  to  what  has  been  described  by  Agardh 
and  others  as  occurring  in  the  Confervse.  This  movement 
has  been  aptly  termed  a  swarming.  ,  .  .  When  released 
by  the  opening  of  the  suture,  the  granules  still  move,  but 
more  rapidly  and  to  a  greater  distance.  With  the  subsequent 
history  of  these  granules  I  am  altogether  unacquainted,  but 
I  condude  that  it  is  similar  to  what  has  been  traced  in  other 
algse.'^  This  brief  passage  is  all  Mr.  Ralfs,  in  his  work,  has 
to  say  on  the  subject;  but,  although  cautiously  expressed^ 
it  would  appear  he  looked  on  these  minute  granules  as  pro- 
bably zoospores,  and  it  is,  undoubtedly,  the  same  pheno- 
menon to  which  he  alludes.  Hassall,  '  British  Fresh- water 
Alg»,'  p.  840 : — "The  second  method  is,  assuredly,  the  usual 
and  legitimate  mode  of  reproduction,  viz.,  that  by  bodies 
analogous  to  zoospores.^^  This  statement  surely  appears  to 
be  founded  on  the  molecular  movement  of  the  minute  swarm- 
ing granules,  as  Braun's  account  of  the  phenomenon  in 
Pediastrum  was  not  then  published.  It  may,  however,  be 
based  on  Morren's  account  of  the  development  in  Closterium, 
to  which  I  shall  presently  allude. — Berkeley,  ^  Introduction 
to  Cryptogamic  Botany,'  page  121: — "Another  mode  of 
increase  is  from  the  swarming  of  the  grains  of  the  endochrome, 
which  becomes  individualized  as  in  other  algae,  and  so  give 
rise  to  a  new  generation.  These  bodies  are  figured,  with 
filiform  appendages,  in  Pediastrum  granulatum"  The  first 
sentence  of  the  foregoing  seems  to  infer  that  the  author 
looked  upon  the  swarming  granules  as  zoospores,  but  it  is, 
perhaps,  explained  by  the  second,  and  the  statement  may 
be  based  on  what  occurs  in  Pediastrum. — Carpenter,  '  The 
Microscope  and  its  Revelations,'  1st  ed.,  page  29i  : — "  Many 
of  the  Desmidiaceas  multiply  after  another  method ;  namely, 
by  the  subdivision  of  their  endochrome  into  a  multitude 
of  granular  particles,  termed  gonidia,  which  are  set  free  by 
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the  rupture  of  the  cell-wall,  and  of  which  every  one  may 
develop  into  a  new  cell.     These  '  gonidia'  may  be  endowed 
with  cilia,  and  many  possess  an  active  power  of  locomotion, 
in  which  case  they  are  known  as  '  zoospores ;'  or  they  may 
be  destitute  of    any  such   power,   and    may  become   en- 
closed in  a  firm  cyst  or  envelope,  that  seems  destined  for 
their  long-continued  preservation,   in  which  case   they  are 
designated  as  '  resting  spores/ — The  movement  of  the  zoo- 
spores, first  within  the  cavity  of  the  cell  that  gives  origin  to 
them,  and  afterwards  externally  to  it,  has  frequently  been 
observed  in  the  various  species  of  Cosmarium,  and  has  been 
described  under  the  title  of  the  '  swarming  of  the  granules,' 
from  the  extraordinary  resemblance  which  the  mass  of  moving 
particles  bears  to  a  swarm  of  bees.     The  subsequent  history 
of  their  development,  however,  has  not  been  fully  traced  out ; 
and  this  is  a  point  to  which  the  attention  of  microscopists 
should   be    specially   directed.''     With   great   difiidence,    I 
venture  to   suggest  that  the  statements  in  the  foregoing 
passage^must  be  based  on  the  swarming  movement  of  the 
minute  granules  which  I  have  endeavoured  to  describe  above. 
I  am  disposed  to  believe  that  the  granules  which  the  author 
terms  gonidia  are  not  ciliated;  and,   although  the  species 
of  Cosmarium  often  show  the  movement,  it  is  by  no  means 
confined  to  that  genus,  but  may  be  frequently  seen  also  in 
multitudes  of  other  species.     The  author  then  goes  on  to 
describe  the  formation  of  undoubted  zoospores  in  Pediastrum. 
As  to  ^'  resting  spores,''  I  imagine  he  must  allude  to  such 
bodies  as  are  figured  by  Ralfs  in  Desmidium  Swartzii  (^  Br. 
Des.,'  tab.  iv,  f.),  where  they  are  not  produced  by  conjuga- 
tion, but  seem  to  be  due  to  the  consolidation  of  the  contents 
of  each  individual  joint,  which  becomes  enclosed  in  its  own 
special  envelope,   as   sonfetimes  takes  place  in  Spirogyra, 
&c.     Braun  suggests  that  the  filament  met  with  by  Ralfs 
may  have  been  one  which  had  entered  into  conjugation  with 
another  filament^  and  that  the  string  of  empty  cells  had  been 
torn  away;  but  this  is  certainly  not  the  case,  for  I  have 
myself  met  with  the  species  in  question  in  some  abundance 
in  precisely  the  same  condition  as  that  figured  by  Ralfs, 
and  which  consist  in  the  cell-contents  of  a  greater  or  less 
number  in  immediate  succession  of  the  cells  of  certain  fila- 
ments becoming  retracted  to  the  centre  of  the  cavity  of  each 
cell,  and  becoming  there  massed  together  into  a  definitely 
bounded  spore-like  body,  without  any  process  of  conjugation 
or  union  of  the  contents  of  distinct  cells.     But  I  was  not 
able  to  see  any  further  development,  and  the  specimens  soon 
died.     ( Vide  also,  for  resting-spores  (?)  ^  Micrographic  Die- 
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tionary/  PL  vi,  Fig.  3  B ;  also  *  Proc.  Nat.  Hist.  Soc.  Dub.,^ 
1858-9,  PL  i.  Fig.  14 — irrespective,  of  course,  of  the  external 
abnormal  condition). — ^The  '  Micrographic  Dictionary*  de- 
scribes only  the  zoospores  in  Pediastrum  as  an  a  priori  ai^u- 
ment  for  their  occurrence  in  the  Desmidiaceae  generally, 
assuming,  erroneously,  that  genus  as  belonging  to  the 
family. 

A  recapitulation  of  this  sort  would,  however,  be  incom- 
plete without  reference  to  a  communication  by  M.  Ch.  Morren 
in  '  Annales  des  Sciences  Naturelles/  torn,  v,  p.  266,  1836 — 
'  Memoire  sur  les  Closteri6es.^  In  looking  over  the  present 
subject,  I  met  with  Professor  Smith's  paper  on  the  ''  Conju- 
gation of  Closterium  EhrenbergiV^  ('  Annals  of  Natural  His- 
tory,' second  series,  vol.  v,  p.  1),  and  therefore  necessarily 
with  that  by  M.  Morren  alluded  to ;  and  it  seems  to  me  impos- 
sible not  to  coincide  in  the  conclusions  of  the  former  on  the 
points  in  consideration,  and  consequently  to  look  upon  those  of 
the  latter  as  founded  in  error.  I  shall  endeavour  briefljMto  state 
the  views  of  Morren,  as  founded  on  his  observations  orrCloste^ 
rium  Ehrenbergiu  He  believes  that  in  the  mature  and  merely 
vegetating  plant  the  endochrome  is  evenly  distributed  through- 
out its  entire  cavity,  and  formed  of  extremely  small  granules 
(''utricles").  By-and-by,  however,  there  appears,  towards 
the  middle  of  the  frond,  one  or  many  darker  longitudinal 
regions,  which  soon  become  bands,  subsequently  changing 
to  be  diaphanous,  when  the  "utricles"  become  larger  and 
spherical,  sometimes  disposed  in  a  single  series,  sometimes 
in  several,  and  these,  he  says,  are  nourished  and  increased  in 
size  at  the  expense  of  the  surrounding  smaller  granules. 
These  larger  "  vesicles"  he  now  denominates  "  propagules," 
and  states  they  ultimately  make  their  escape  from  the 
parent  frond  by  its  dehiscence  at  fhe  central  suture,  or  are 
protruded,  along  with  the  remainder  of  the  endochrome, 
en  masse  through  a  pair  of  apertures  on  the  under  side  of  the 
frond.  But  further — he  believes  that  the*  active  granules 
found  at  the  extremities  of  this  plant  (as  weU,  indeed,  as  in 
all  the  species  of  Closterium,  and  in  some  species  of  a  few 
other  genera),  preparatory  to  the  emission  of  his  "pro- 
pagules,"  leave  their  position  at  the  extremity  of  the  frond, 
and,  becoming  mixed  with  them,  exert  a  fertilizing  function 
on  the  latter.  The  subsequent  development  of  these  "  pro- 
pagules"  he  states  to  consist  in  their  gradual  elongation  from 
their  original  spherical  form;  the  endochrome,  with  the 
gradual  increase  in  size  of  the  now  young  growing  frond,  be- 
coming separated  into  two  portions,  the  terminal  spaces  with 
the  active  granules  soon  making  their  appearance  as  in  the 
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adult  Closterium,  and  farther  increase  in  dimensions  follow- 
ing, until  the  full  size  of  the  species  is  attained.  He,  more- 
over, describes  the  act  of  conjugation  (since  accurately  de- 
scribed by  Smith,  /.  c) ;  but,  strange  to  say,  he  (M.  Morren) 
does  not  seem  to  look  upon  this  as  a  true  generative  act,  so 
far  as  I  can  judge,  but  seems  to  think  the  sporangium  ("  semi- 
nule'^)  resulting  from  the  act  of  conjugation  is  itself  ferti- 
lized during  the  process  by  the  agency  of  the  at  first  terminal 
motile  particles.  He  states  the  further  development  of  the 
spherical  sporangium  (itself  as  great  in  diameter  as  the  old 
frond),  previously  undergoing  a  revolving  motion  for  a  few 
moments,  to  consist  merely  in  its  gradual  elongation  in  two 
opposite  directions,  but  unequally,  thus  forming  two  unequal 
cones.  It  is  to  be  supposed,  however,  that  he  must  imagine 
the  smaller  cone  would  eventually  keep  up  with  the  longer, 
so  as  to  restore  the  symmetry.  Such  is,  briefly,  Morren^s 
account  of  the  reproduction  in  this  plant. 

Professor  Smith  (/.  c)  gives  a  nearly  similar  account  of  the 
process  of  conjugation.  The  conjugative  act  in  this  species  is 
not  undertaken  till  after  the  two  original  fronds  about  to  con- 
jugate have  undergone  self-division  in  the  manner  usual  in 
this  genus — that  is  to  say,  by  self-fission,  effected  by  a  divi- 
sion of  the  contents  into  two  just  under  the  suture,  accom- 
panied by  a  development  of  new  cell-wall  to  each  old  segment, 
and  separation  taking  place.  The  separated  portions  have 
now  one  long  (and  old)  cone,  and  one  more  blunt  and  rounded 
(the  nascent  younger  one) .  Now,  in  those  individuals  about 
to  conjugate,  from  each  of  the  shorter  or  younger  cones  is 
protruded  a  blunt,  pouch-like  projection  from  the  lower  and 
opposed  sides  of  each,  which  approaching  by  gradual  growth, 
the  contents  from  each  emerge  thereby,  and,  meeting  half 
way,  amalgamate  with  each  other;  at  the  same  time  the 
other  opposite  portions  of  the  original  parent  fronds  doing  in 
precisely  the  same  manner.  Thus  two  t-porangia  ultimately 
result  from  the  two  original  fronds,  conjugation  taking  place 
between  each  of  the  opposite  individualized  pairs  of  partially 
old,  partially  new,  fronds — ^themselves  resulting  from  the 
self-division  of  the  original  parent  fronds.  A  parallel  pheno- 
menon is  furnished  in  the  process  of  conjugation  by  Closterium 
lineatum,  as  well  as  by  several  diatoms.  Professor  Smith  was 
not  able  to  see  any  further  development  of  the  sporangium, 
and  the  propagules  of  Morren,  he  believed,  had  no  existence 
in  fact. 

I  believe  the  explanation  of  irorren\s  statement  to  be 
possibly  something  like  the  following : — Prom  researches  of 
recent  date  in  regard  to  the  after  development  of  the  sporan- 
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gium  in  the  Desmidiacese^  it  would  seem  that  it  is  by  a 
repeated  segmentation  of  the  contents  into  a  definite  number 
of  portions,  these  becoming  set  free  by  the  bursting  of  the 
cell-wall  of  the  sporangium,  and  eventually  growing  larger, 
and,  ordinary  vegetable  growth  supervening,  assuming  the 
characteristic  form  of  the  species,  that  the  species  is  itself 
perpetuated  {Vide  Hofmeister  "  On  Reproduction  in  the 
Desmidise  and  Diatomeae,"  translated  in  '  Annals  of  Natural 
History,'  January,  1858 ;  also,  De  Bary,  '  Untersuchungen 
iiber  die  Familie  der  Conjugaten,  Zygnemeen  und  Desmi- 
dieen/  taf .  vi,  figs.  1 2 — 24,  and  35 — 46) .  Now  it  seems  probable 
that  Morren's  *'  large  vesicles  "  were  but  the  starch  granules 
common  in  these  species,  and  that  they  were  set  free  but  by 
the  accidental  fracture  of  the  frond ;  that  his  germinating 
"  propagules,"  stated  to  produce  the  plant  by  gradual  exten- 
sion and  growth,  were  most  likely  germinating  sporangia, 
after  the  contents  had  undergone  segmentation  into  a  number 
of  separate  portions;  that  the  fronds  with  unequal  cones, 
supposed  by  him  to  result  from  the  unequal  growth  of  the 
sporangium,  may  have  been  merely  detached  and  accidentally 
unconjugated  fronds,  after  having  undergone  self-division.  It 
is  true  that  this  explaining  away  of  his  statements  leaves  the 
function  of  the  active  terminal  granules  in  Closterium  still 
unexplained ;  but  I  apprehend  the  true  generative  act  in  these 
plants  is  to  be  sought,  and  is  found,  in  the  act  of  conjugation 
itself.  But,  even  admitting  the  correctness  of  Morren's  ac- 
count, and  that  there  might  be  two  modes  of  true  generation 
in  these  plants,  still  his  "  propagules  "  could  hardly  be  looked 
upon  as  zoospores,  as  these  latter  bodies,  in  what  I  believe 
the  strict  and  proper  sense  of  the  term,  do  not  undergo  fertili- 
zation at  all,  and  are  ciliated  and  motile.  I  may  remark>  it  is 
possible  the  statements  I  have  quoted  from  various  works 
may  be  based  on  Morren's  account  just  alluded  to,  yet  I  do 
not  find  references  made  to  his  memoir  (written  in  1886).  I 
may  add  that  Smith  (/.  c.)  comes  to  the  conclusion  to  which 
I  had  myself  arrived,  and  which  I  ventured  ere  now  to  express 
('Nat.  Hist.  Review,'  vol.  v,  p.  240),  that  the  swarming 
particles  are  not  zoospores,  and  not  connected  with  the 
development  of  the  species,  and  I  am  much  pleased  to  find 
my  own  previous  ideas  coinciding  with  those  of  so  experienced 
an  observer. 

There  is  onlv  one  other  record  which  seems  to  bear  at  all 
on  this  point,  at  least  which  I  have  been  able  to  gather,  and 
it  is  questionable  whether  it  refers  here.  I  allude  to  Ehren- 
berg's  figure,  given  in  his  work  'Die  Infusionsthierchen,' 
Plate  ii.  Fig.  15,  where  a  number  of  green  zoospore-Uke  bodies 
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are  figured  within  and  external  to  an  empty  Clostcrium ;  these 
bodies^  named  by  him  Bodo  viridis,  and  classed  amongst  the 
Infusorial  ("  polygastric  ^^)  animalcules.  Near  the  centre  of 
the  figure,  within  the  nearly  empty  firond  of  the  Closterium^ 
there  is  a  green,  irregular,  rugged  mass.  Could  this  be  a 
portion  of  the  granular  endochrome  untransformed  into 
"zoospores" — ^his  animals  of  the  species  "Bodo  viridis*'  ? 

Having  thus  endeavoured  to  convey  what  I  believe  is 
the  state  of  the  question  as  to  the  occurrence  of  zoospores  in 
the  family  Desmidiacese,  I  will  next  draw  attention  to  the 
accompanying  figures  (Plate  XI,  Figs.  1,4).  Docidium  Ehren- 
bergii  here  afibrds  us  an  example  of  the  production  of  a 
few  comparatively  large  ciliated  bodies  formed  at  the  expense 
of  the  cell-contents  of  the  parent  cell,  and  which  make  their 
exit  therefit>m  through  one  or  more  specially  formed  lateral 
tubes.  These  bodies,  although  I  am  quite  ignorant  of  their 
after  development,  I  cannot  but  believe  to  be  zoospores ;  and 
I  imagine  I  am  justified  in  the  conclusion,  their  appearance 
and  mode  of  formation  seems  to  be  so  comparable  to  the 
zoospores  in  Cladophora,  where  they  undoubtedly,  as  is  well 
known  in  this  as  in  various  other  algae,  propagate  the  plant 
and  form  young  colonies  in  abundance.  The  first  indication 
of  the  commencement  of  the  phenomenon  is  the  production 
of  a  single  minute  hyaline  lateral  tubercle,  or  sometimes  of 
two,  or  more  rarely  still  of  three  such  tubercles,  just  under 
the  inflation  at  the  base  of,  I  imagine,  the  younger  segment 
(Pig.  1).  This  tubercle  arises — ^and  the  same  holds  when 
there  are  two  or  three — ^not  from  any  part  of  the  original 
segments,  but  from  a  special  extension  of  the  boundary  wall 
interposed  between  the  inflated  base  of  the  segment  and  the 
sutural  line.  In  other  words,  the  tubercle  is  not  produced 
between  the  segments  by  their  separation  at  the  suture,  but 
from  an  extension  or  addition  at  the  base  to  one  only  of  the 
segments.  On  looking  at  the  drawings  superficially,  it  might 
appear  that  the  new  growth,  with  the  projecting  lateral 
extension,  was  a  mod&cation  of  the  phenomenon  some 
cases  of  which  were  figured  and  described  by  me  in  our  Pro- 
ceedings of  last  session  (Pigs.  10  to  15),*  here  merely 
difierently  carried  out  with  a  definite  end  to  meet  a  special 
exigency.  But  the  case  is  difierent  here,  for  in  the  abnormal 
growths  alluded  to  (/.  c),  the  new  irregular  portions  were 
added  between  the  old  segments  by  their  separation  at  the 
suture,  making  a  third  development  specially  belonging  to 
neither  old  segment ,-  whereas  here,  as  I  have  just  indicated. 


«  ( 


N*t.  Hist.  Eeview,' vol.  vi,  p.  469,  Plate  xxiiiii  flgsj.  10—15. 
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the  new  addition  is  an  extension  to  the  base  of  one  only  of  the 
original  segments.     The  growth  of  the  additional  lateral  tube 
in  the  present  instance  is  comparable  rather  to  the  somewhat 
similar  extension  from  the  shorter  or  younger  (^ne,  prepara- 
tory to  conjugation,  in  Cloaterium  Ehrenbergii,  described  a 
little  back,  except  that  here  it  is  usually  longer  (or  more  than 
one),  and  gives  egress  to  separated  portions  of  the  endochorme, 
individualized  as  zoospores,  and  not  permitting  it  to  extrude 
en  masse  for  the  purpose  of  conjugating  with  the  contents  of 
a  neighbouring  nrond ;  thus  we  not  unfrequently  observe  in. 
nature  modifications  of  similar  means  conducive  to  different 
ends.   When  the  segment  gives  rise  to  one  tubercle  only,  this 
additional  growth  is   gradually  developed  more  and  more 
narrowly,  diminishing  to  nothing  at  the  opposite  point  of  the 
cylindrical  segment,  so  that  the  frond  is  thus  thrown  out  of  its 
straight  or  nearly  straight  direction,  and  becomes  bent  into 
a  knee-shape  (Figs.  2  and  3).     Such  is  also  the  case  when 
two  projections  arise  side  by  side.     But  when  two  originate 
opposite  to  each  other,  or  when  there  are  three,  the  frond  is 
not  thrown  out  of  its  straight  form,  because  the  new  addition 
to  the  segment,  from  which  these  lateral  growths  take  their 
origin,  now  forms  an  annular  extension  equal  all  round,  and 
the  segment  therefore  becomes  added  to  in  length  by  just 
so  much  as  the  annular  addition  is  broad — and  this  is  leas 
than  the  1 -3000th  part  of  an  inch  (Fig.  4).     As  the  case  is 
pretty  similar  whether  there  be  one,  two,  or  three  of  these 
lateral  growths,  I  shall  continue  my  remarks  upon  those  cases 
where  one  only  is  formed.     The  basal  tubercle  now  gradually 
elongates,  and  becomes  a  tube  in  direct  connection  and  con- 
tinuation with  the  frond  (like  the  finger  to  a  glove),  and  is 
about  l-3600th  of  an  inch  in  diameter,  but  of  very  varied 
degrees  of  length  (Fig.  2) .     I  have  noticed  some  to  cease  to 
grow  after  having  barely  attained  about  1-lOth  or  l-8th  part 
of  the  length  of  the  frond,  and  I  have  seen  a  few  very  long, 
almost,  if  not  quite  as  long  as  the  frond  itself.     The  endo- 
chrome  near  the  base  of  each  segment,  and  in  the  neighbourhood 
of  the  lateral  tube,  next  becomes  very  finely  granular,  of  an 
almost  homogeneous  appearance,  and  the  lateral  tube  is  filled 
by  it.     The  remainder  of  the  endochrome  (even  in  the  state 
indicated  by  Fig.  2)  is  still  but  little  altered  from  the  ordinary 
condition,  and  the  terminal  cavities  with  the  active  granules, 
characteristic  of  this  genus,  as  well  as  of  Closterium,  remain 
unchanged.      The  annular   addition   and  the  lateral  tubes 
are  quite  smooth,  and  destitute  of  the  scattered   pimcta 
which  characterise  the  empty  frond  in  this  species  (Figs. 
3,  4). 


AKCHEB^   ON    DE8MIDIACEJS.  229 

Now  it  is^  I  apprehend^  not  a  little  worthy  of  remark  that 
the  swarming,  active,  disintegrated  granules  disassociated 
from  the  rest  of  the  endochrome,  described  above  as  of  fre- 
quent occurrence,  are  met  with  at  this  stage,  as  well  as 
frequently  at  the  stage  indicated  by  Fig.  1,  when  the  lateral 
tube  first  appears  as  a  mere  tubercle ;  and,  moreover,  presents 
precisely  the  same  appearance  and  conditions  that  other 
specimens  of  this  species  {D,  Ehrenbergii)  on  the  same  slide 
exhibit,  but  which  are  not  destined  to  undergo  the  other 
changes  here  described.  Further,  numerous  other  species, 
which  occurred  in  the  same  gathering,  presented  similar 
examples  of  the  molecular  swarming  movement ;  for  example, 
Docidium  clavatum,  Gonatozyqn  Raffsii,  various  Coemaria, 
&c.  But  I  think  it  is  not  less  equally  worthy  of  remark,  that 
other  specimens  undergoing  the  peculiar  development,  of 
which  the  production  of  the  lateral  tube  is  a  stage,  did  not 
indicate  any  molecular  or  swarming  movement  of  the 
minute  granules  of  the  endochrome — that  in  the  terminal 
spaces,  of  course,  excepted.  On  the  whole,  then,  it  does  not 
appear  to  me  that  these  swarming  granules  had  anything 
specially  to  do  with  the  production  of  the  very  dififerent  motile 
bodies  now  to  be  described. 

I  have  before  stated  that  the  endochrome  near  the  base  of 
each  segment,  and  filling  the  lateral  tubes,  becomes  very 
finely  granular ;  it  next  becomes  segmented  into  a  definite 
number  of  rounded  portions,  or  ^'gonidia.^'  I  was  never 
able  to  count  them  exactly,  but  I  suppose  they  were  not  less 
than  twenty,  nor  over  fifty ;  nor  did  the  fact  of  there  being 
either  two  or  three  lateral  tubes  developed  seem  to  indicate 
any  very  great  addition  to  the  number  of  these  bodies.  That 
portion  of  the  endochrome  not  thus  transformed  into  gonidia 
lying  beyond  them,  and  extending  to  the  ends  of  the  segments, 
by  this  time  loses  its  normal  character,  and  seems  to  become 
drawn  into  detached  bands  or  strings,  with  a  few  free 
granules,  and  the  terminal  cavity,  with  the  active  particles, 
becomes  lost.  The  gonidia  lately  formed  at  the  middle  of 
the  frond  have  now  emerged  through  the  opened  apex  of  the 
lateral  tube,  and  remain  clustered  together  in  a  mass  very 
much  like  a  bunch  of  grapes,  the  clusters  becoming,  by 
degrees,  larger  and  larger,  until  all  the  gonidia  make  their 
exit  through  the  tube,  and  each  adds  its  quota  to  the  group 
(Fig.  3) .  The  same  is  the  case  when  there  are  two  or  three 
tubes,  the  only  difference  being  that  a  fewer  number,  but 
generally  about  equal,  make  their  way  through  each  (Fig.  4). 
Meantime,  the  unused  endochrome,  which  had  become  drawn 
into  detached  strings,   now  loses  its  bright-green  colour, 
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changing  somewhat  to  an  olive^  finally  turning  brown^  and 
quite  djring;  and  even,  to  a  great  extent^  disappears  (Figs.  3^ 
4) .  Each  of  the  gonidia  forming  the  external  cluster  appears 
by  this  time  to  have  formed  for  itself  a  special  cell-wall  of 
slightly  compressed  or  elliptic  form,  within  which  the  green 
contents  may  often  be  seen  somewhat  retracted.  Now^  a 
movement  within  its  circumscribed  prison  may  be  seen  on 
the  part  of  the  contents  of  a  few  of  the  gonidia,  which  takes 
the  appearance  of  a  twisting  motion,  backwards  and  forwards 
as  it  were,  on  its  axis,  similar  to  what  may  be  sometimes 
seen  in  the  organisms  called  Trachelomonas  by  Ehrenberg. 
I  have  not  noticed  them  to  turn  completely  round.  These 
gonidia  are,  however,  greatly  smaller,  nor  could  I  perceive 
any  red  spot.  If  such  a  comparison  might  not  appear  wholly 
out  of  place,  I  would  be  induced  to  say  that  the  movement  of 
the  green  contents  within  the  confining  membrane  reminded 
me  somewhat  of  the  movement  of  the  eye  in  certain  Ento- 
mostraca.  This  movement  is  not  apparent  in  all  the  whole 
group  of  gonidia  simultaneously,  but  only  in  a  few  at  a  time. 
Eventually,  one  by  one,  the  green  contents  leave  the  confining 
membrane  in  which  they  have  hitherto  been  detained ;  but 
my  observation  being  here  incomplete,  and  my  avocations 
calling  me  away,  I  am  unable  to  say  in  what  manner  they 
made  their  exit.  There  certainly  appeared  no  neck-like 
opening  or  perceptible  aperture,  but  they  probably  emerged 
by  rupturing  the  boundary  wall.  Having,  however,  made 
their  escape,  they  swim  away  as  ovate  or  pyriform  ciliated 
bodies,  pale  at  the  narrower  or  pointed  end,  and  green  other- 
wise throughout — ^in  point  of  fact,  veritable  motile  gonidia, 
or  zoospores,  in  every  way  comparable  to  the  similar  bodies 
found  in  other  algae  (Fig.  4);  their  -principal  distinction  from 
those,  for  instance,  in  Cladophora,  being  their  temporarily 
abiding  in  a  cluster,  each  encysted  in  its  special  coating.  I  vainly 
tried  to  satisfy  myself  whether  these  zoospores  were  one  or 
/t£70-ciliated,  but  I  was  not  able  to  decide  this  difficult  point. 
They  were  about  1 -3600th  of  an  inch  in  their  narrower 
diameter,  and  somewhat  greater  longitudinally.  Having,  one 
by  one,  escaped,  the  vacated  cells  remain  not  long  attached 
at  the  apex  of  the  lateral  tube,  and  I  think  they  fall  away  there- 
from sometimes  in  a  more  or  less  connected  condition,  and 
finally  decay.  The  old  frond  now  generally  separates  at  the 
suture,  one  segment  bearing  away  the  empty  special  struc- 
ture described,  the  other,  of  course,  unchanged;  any 
remaining  endochrome  by  this  time  being  quite  brown, 
broken  up,  and  dead,  if  indeed  it  be  not  altogether  vanished 
(Fig.  4) .     I  imagine  it  may  be  possible  that  in  the  native 
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pool  the  whole  of  the  eDdochrome  might  become  used  up  in 
the  production  of  the  zoospores^  as  the  course  of  nature  may 
have  been  more  or  less  arrested  under  the  conditions  to  which 
the  gathering  had  been  necessarily  subjected.  The  empty 
cell-membranes^  or  old  segments^  were  to  be  found  for  some 
time  afterwards  in  the  gatherings  when  all  traces  of  the 
zoospores  had  completely  disappeared ;  and  I  may  add^  that 
the  formation  of  zoospores  occupied  only  two  days  when 
there  was  a  complete  cessation  of  their  development.  I  may 
also  add  that  the  gatherings  in  which  the  phenomenon  I  have 
been  endeavouring  to  describe  occurred^  was  made  in  Septem- 
ber last. 

A  glance  at  the  figures  will  be  quite  enough^  as  it  seems 
to  me,  however  imperfect  my  own  description  may  be^  to 
prove  that  the  phenomenon  in  question  cannot  be  mists^en 
for  any  development  of  the  parasitic  growths  Pythium 
entophytum  (Pringsheim),*  or  of  any  species  of  Chytridium 
(Braun)s  although  a  hurried  reading  might  possibly  lead  to 
such  a  conclusion.  These  organisms  consist  of  colourless 
pyriform  or  flask-shaped  bodies^  with  a  more  or  less  elongate 
neck,-m  the  former  instance  originating,  in  greater  or  less 
numbers^  within  the  cavity  of  the  cell  attacked^  and  protruding 
their  necks  through  its  external  wall^ — in  the  latter^  seated 
externally  upon  it^and  both  producing  and  emitting  very 
minute  zoospores  through  their  opened  apices.  Be  these 
curious  growths  antheridial  structures  or  true  parasites.  Which 
latter,  I  apprehend,  is  most  likely,  there  does  not  seem  much 
danger  of  confounding  that  form  placed  under  Braun's  genus 
Chytridium  with  the  phenomenon  in  Docidium  above 
described,  but  a  mistake,  so  far  as  regards  Pythium  ento- 
phytum  (Pringsheim),  seems,  perhaps,  more  worthy  guarding 
against.  For  a  figure  of  this  plant  attacking  Eremosphara 
viridis  (De  Bary)  (=  Chlorosph^era  Oliveri,  Henfrey),  see 
'  Micrographic  Dictionary,'  PL  xlv,  Fig.  8.  It  has,  also, 
been  noticed  by  Carter  attacking  the  cells  of  Spirogyra,  by 
Br^bisson  infesting  various  Desmidiaoe»,  and  is  sometimes 
met  with  in  Closterium  lunula.  In  Pythium  the  several 
distinct  parasites  seem  to  be  nourished  at  the  expense  of  the 
contents  of  the  infested  cell,  presently  protruding  their 
tubular  necks  through  its  boundary  wall,  outside  which  they 
burst  at  their  apices  and  discharge  exceedingly  minute 
"  zoospores,'^  formed  from  what  has  now  become  their  own 
proper  cell-contents,  which  are  not  green ;  whereas,  as  above 
indicated  in  the  phenomenon  in  Docidium,  now  here  for  the  i 
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first  time  described;  the  tubular  extensions  are  produced 
directly  from  an  addition  to  tbe  original  cell-wall  itself^  and 
with  which  they  are  in  absolute  continuation^  and  through 
the  apices  of  which  the  cell -contents  of  the  frond  are  emitted 
by  its  own  direct  conversion  into  zoospores^  and  which  are 
green  and  comparatively  large,  after  the  manner  of  Cladophora. 
Pringsheim  seems  to  see  little  diflSculty  in  supposing  it  as  easy 
for  tne  zoospores  in  Pythium^  having  arrived  at  the  sur£aee 
of  a  suitable  confervoid^  to  penetrate  or  absorb  their  way  into 
the  cell^  as  it  is  for  their  tubular  necks  in  a  similar  manner 
eventually  to  protrude  from  within  through  the  outer  wall. 

I  have^  however^  lately  met  with  a  parasitic  growth 
attacking  CloBterium  lunula,  and  which  I  refer  doubtfiilly  to 
Pythium  (Pringsheim),  and  of  which  Pig.  5  is  a  drawing. 
Pringsheim's  plant,  met  with  by  him  in  the  conjugated  joints 
of  a  Spirogyra,  he  refers  to  the  family  Saprolegniese.  That 
observer  suggests  that  a  ramification  of  this  parasite  may 
exist  in  the  interior,  so  that  the  numerous  projecting  utricles 
may  possibly  be  connected  amongst  themselves  within  the 
remains  of  the  cell-contents  of  the  infested  Spirogyra. 
Therefore,  he  says  that  the  bodies  with  elongated  necks  may 
actually  be  the  sporangia,  each  separated  from  the  vegetative 
part  of  the  plant  by  a  septum  placed  deeply  beneath  the  con- 
tents of  the  infested  Spirogyra-spore.  This,  however  possible  it 
may  be  in  Pringsheim's  plant,  does  not  seem  to  hold  in  the 
curious  growth  figured  (Pig.  5).  Here,  at  least,  each  indivi- 
dual  plant  seems  to  be  a  flask-shaped  body,  without  any  con- 
nexion with  its  neighbours :  in  one  case,  indeed,  I  noticed 
two  of  the  necks,  before  penetrating  the  boundary  walls,  to 
inosculate  within  the  frond  of  the  Closterium.  In  a  word, 
each  flask- shaped  body,  so  far  as  I  can  see,  may  be  said  here 
to  combine  in  itself  both  the  vegetative,  as  well  as  the  fructi- 
fying portion ;  the  whole  plant  at  maturity  being,  as  it  were, 
converted  into  a  sporangium. 

In  the  earliest  condition  in  which  I  saw  this  plant,  the 
bodies  within  the  Closterium  appeared  rounded  yesicles,  each, 
with  a  short  neck.  The  neck  of  each,  by  gradual  extension, 
reaches  the  old  cell-wall  of  the  Closterium,  penetrating  which, 
it  grows  to  a  very  considerable  extent  into  the  surroimding 
water.  Just  within  the  boundary  wall  of  the  Closterium, 
each  shows  a  very  decided  globular  enlargement  of  the  neck. 
So  far  it  appears  to  agree  with  Pringsheim's  Pythium.  But 
it  differs  therefrom,  inasmuch  as  the  cell-contents  are  green, 
not  colourless,  as  well  as  in  the  great  length  of  the  necks  and 
in  theextrdlhities,  while  each  plant  is  tilled  with  itsendochrome, 
being  distinctly  clavate. 
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Now  I  regret  I  am  unable  to  affirm  that  the  numer- 
ous orbicular^  spore-like  bodies  in  the  neighbourhood 
(Fig.  5)  are  the  produce  of  the  contents  of  the  organism 
in  question^  as  I  did  not  see  their  formation  —  but  I 
cannot  doubt  it.  When  I  made  this  particular  gather- 
ing, I  did  not  meet  the  Closterium  so  affected  in  numbers 
sufficient  to  make  any  definite  observations ;  but  I  suppose 
the  plants  must  have  given  birth  to  and  emitted  their  con- 
tents in  the  form  of  the  grmidia  lying  about*  For^  certainly^ 
the  bodies  scattered  arbund  did  not  occur  anywhere  else^  but 
always  in  the  neighbourhood  of  a  Closterium  containing  these 
organisms ;  and  where  they  nearly  all^  or  a  few  only^  still 
contained  their  endochrome^  these  abounded  close  by  in  the 
relative  numbers  to  be  expected.  Admitting  them  to  be 
such,  it  may  appear  questionable  whether  this  growth  be 
connected  with  the  development  of  the  Closterium  itself,  or 
whether  it  be  a  true  parasite.  I  am  disposed  myself  to  think 
the  latter.  But,  be  this  as  it  may,  I  need  hardly  insist  on 
the  essential  distinctness  between  the  phenomenon  depicted 
in  Fig.  5,  and  the  condition  of  Docidium  shown  in  Figs.  1  to  4. 
It  may  be  well  to  say  that  the  three  ovate  ciliated  bodies  on 
the  Plate  near  Fig.  4  represent  the  zoospores  appertaining 
to  it,  whereas  all  the  other  scattered  orbicular  bodies  be- 
long to  Fig.  5.  Notwithstanding  any  description  I  can 
offer  is  so  very  incomplete,  I  venture  to  think  the  draw- 
ing itself  (a  faithful  copy  from  nature)  may  prove  interesting. 
It  seems  highly  probable  that  Ehrenberg's  genus  Polysolenia, 
included  by  him  and  by  Kiitzing  in  Desmidiacse  {vide  Kiitzing, 
"Species  Algarum^')  must  have  been  truly  a  Closterium 
(probably  C  didymotocum)  so  attacked.  I  draw  attention 
here  to  this  very  interesting  growth,  in  order  to  guard  against 
any  possibility  of  its  being  thought  the  remarkable  condition 
of  Docidium  is  identical  with  it,  or  that  I  may  have  myself 
in  any  way  mistaken  the  one  for  the  other. 

Here,  however,  my  observations  conclude,  for  I  am  totally 
unaware  of  the  after  development  of  the  motile  gomdia,  the 
original  formation  and  emission  of  which  I  have  described. 
It  may  be  ui^ed  that  I  cannot  prove  these  bodies  to  be  truly 
zoospores,  because  I  cannot  prove  they  grow  into  young 
Docidia,  as  can  more  or  less  readily  be  done  according  to  the 
species  in  various  other  Algse,  in  which  the  growth  of  the 
zoospores  into  young  plants  similar  to  the  parent  is  witnessed 
with  not  great  difficulty.  Possibly  the  bodies  I  have  described 
may  be  but  equivalent  to  those  described  in  somealgse  asmicro- 
gonidia  by  theOerman  writers ;  but  I  cannot  for  the  present  see 
the  probability  of  this  assumption,  and  imagine  they  are  more 
likely  to  be  true  motile  buds,  t .  e,  zoospores.   It  will  be  borne 
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in  mind  tliat  tHe  true  generative  process  in  Docidiufn  Ehren- 
bergii,  like  a}l  other  undoubted  Desmidians^  is  by  conjugation. 

Assuming  that  I  am  rights  the  bearing  of  the  fact  wooJd 
not  be  in  the  least  to  affect  the  acknowledged  affinities  of  this 
family  with  their  more  immediate  allies^  the  Zygnemacese,  or 
with  the  Diatomacese ;  for  in  the  former^  in  Spirogyra  and 
Mougeotia^  ciliated  motile  bodies^  probably  zoospores  hare 
been  noticed;  while  in  the  Diatomaceae^  although  such  a 
phenomenon  had  been  previously  suspected^  I  need  only 
advert  to  the  researches  of  the  Rev/E.  O'Meara  {he.  cit,), 
which  render  it  equally  probable^  if  not  decided^  that  such  a 
mode  of  propagation  prevails  also  in  that  family. 

Such^  then^  is  an  account^  deficient^  as  I  regret  it  is^  in 
many  points^  of  what  I  cannot  but  look  upon^  so  far  as  I  can 
make  out,  as  a  new  and  unrecorded  phase  in  the  life-history 
of  this  beautiful  and  interesting  family,  the  Desmidiaceae, — a 
life-history  still  obscure  in  many  of  its  details,  but  yet  one 
which  I  aver  will  not  yield  in  interest  to  any  other  portion  in 
the  wide  domain  of  our  comprehensive  science  of  Natural 
History,  and  one  also  on  which  I  shall  deem  myself  very 
fortunate  and  very  happy  should  these  humble  observations 
of  mine,  here  recorded,  ever  be  found  eventually  to  shed  even 
a  dim  and  solitary  ray  of  light  in  its  elucidation. 


Further  Notes  an  Abnormal  Growth  in  the  Desmidiacete, 

In  a  former  paper  read  to  this  Society  {vide  '  Nat.  Hist. 
Rev.,*  vol.  vi,  page  4^9),  I  drew  attention  to  an  abnormal 
mode  of  growth  affecting  several  species  of  Desmidiaceae,  and 
I  may  add  that  I  have  since  noticed  similar  cases  in  two  or 
three  other  species.  This  consisted  in  there  being  produced 
between  the  old  segments,  not  a  pair  of  new  ones  eventually 
to  become  symmetrical  with  the  old,  but  an  irregular,  more 
or  less  unsymmetrical  injQated  expansion,  forming  with  the 
old  segments  but  one  uninterrupted  cavity ;  and  this  kind  of 
monstrosity  I  endeavoured  to  show  might  probably  be 
primarily  due  to  the  omission  of  the  formation  of  a  septum  as 
a  preliminary  to  ordinary  vegetative  growth.  In  PL  XI, 
Fig.  7,  I  bring  forward  what  seems  to  be  a  further  extension 
of  the  same  identical  condition  of  Arthrodesmus  Incus,  as  that 
figured  in  PI.  xxxiii.  Fig.  11,  /.  c.  In  the  case  last  in- 
dicated, as  in  the  others,  there  must  exist  a  suture  between 
the  older  segments  and  the  intermediate  abnormal  growth — 
that  is,  the  latter  has  become  interposed  between  the  older 
segments  by  their  separation  at  the  original  suture. 
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Now  Fig.  7  of  the  present  Plate  seems  to  indicate  that  the 
vegetative  energy  is  not  necessarily  arrested ;  for  between  the 
central  growth  (of  the  first  case  in  A.  Incus  figured),  and  each 
of  the  original  segments,  a  new  expansion  has  been  formed — 
the  whole,  that  is,  the  older  segments  and  the  now  three  in* 
tervening  portions  (the  middle  one  being  the  older)  forming 
still  one  uninterrupted  cavity,  and  fiUed  with  endochrome 
throughout.  The  entire  structure,  under  a  low  power,  might 
be  mistaken  for  a  Scenodesmus;  but,  when  sufficiently 
magnified,  its  real  nature  is  quite  apparent  The  specimen 
(Fig.  7)  occurred  amongst  several  others  in  the  condition 
figured  with  my  former  paper  (Fig.  11),  both  mixed  with 
multitudes  in  the  normal  state,  some  in  the  dividing  con* 
dition.  There  does  not  seem  any  readily  assignable  limit  to 
the  extent  to  which  this  monstrosity  might  be  •arried ;  yet, 
even  supposing  it  had  attained  some  considerable  length,  and 
that  the  extraordinary  structure  should  survive  its  own 
fragility,  a  time  must  come,  I  conceive,  as  in  normal  indivi- 
duals, when  the  vegetative  impetus  would  be  spent,  and  when, 
therefore,  further  increase  by  mere  self-division  (in  this  case, 
however,  abnormally  and  abortively  undertaken)  would  subside. 

Fig.  6  represents  a  remarkable  mycelioid  growth  occurring 
within  a  Closterium  lunula,  noticed  in  the  paper  alluded  to, 
read  to  the  Society  (page  472,  L  c),  remarkable  on  account  of 
the  impossibility,  except  on  Pringsheim^s  theory  in  regard  to 
Pythium  {vide  preceding  Paper),  of  accounting  for  the  origin 
of  such  a  curious  intenud  parasite. 


Description  of  a  New  Species  of  Cosmarium,  and  of  a  New 

Species  of  Xanthidium. 

Family.— DESMIDlACEiE. 
Genus. — Cosmaaium  {Corda). 
Cosmarium  Portianum  {sp,  nov.) . 

Specific  characters :  Frond  deeply  constricted ;  segments, 
in  front  view,  broadly  elliptic,  rough  with  minute,  scattered, 
pearly  granules,  constriction  deep,  wide,  isthmus  forming  a 
short  neck  ;  end-view  elliptic. 

Locality:  Pools,  Dublin  and  Wicklow  Mountains;  not 
uncommon. 

Oeneral  description :  Frond  minute,  compressed^  in  front 
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view  about  one  third  longer  than  broad^  rough  all  oyer  with 
minute,  scattered,  somewhat  depressed  pearly  granules,  whicli 
give  a  minutely  denticulate  appearance  to  the  margin,  deeply 
constricted  at  the  middle,  the  constriction  forming  a  gradually 
widening  notch  at  each  side,  rounded  below ;  segments,  in 
front  view,  broadly  elliptic,  in  side  view,  suborbicular,  con- 
nected by  a  rather  narrow  isthmus,  forming  a  short  neck; 
end  view,  broadly  elliptic.  (Sporangiam,  after  a  figure  by 
Professor  De  Bary  of  an  undescribed  species  supposed  to  be 
the  present :  orbicular,  beset  with  somewhat  elongate,  conical^ 
blunt  spines.) 

Measurements :  Length  of  frond,    j^^th ;  breadth  of  frond, 
^i^tfth  of  an  inch. 

Plate  XI, — Pig.  8,  front  view;  Fig.  9,  end  view. 

Affinities :  The  granulated  surface  and  compressed  frond  in 
this  species  forbid  its  being  mistaken  for  any  of  those  in 
which  the  surface  is  smooth^  or  the  end  view  circular.  Of 
those  species  with  which  it  agrees  in  the  characters  first  in- 
dicated, it  is  about  the  most  minute,  and  I  believe  it  is  other- 
wise amply  distinguished  firom  them  by  its  elliptic  s^ments 
in  front  view.  It  perhaps  most  approaches  C  margaritiferum 
(Menegh.),  but,  besides  its  smaller  size,  it  differs  from  that 
species  and  C  latum  (Breb.)  in  not  having  reniform  or  semi- 
orbicular  segments,  as  well  as  in  the  constriction  being  not  a 
linear,  but  a  wide  notch.  The  same  characters  distinguish 
it  from  C,  Brebtasonii  (Menegh.),  as  well  as  the  pearly 
granules  being  minute  and  closely  scattered,  not  rather 
widely  distributed  and  conic.  From  C.  tetraophthalmum 
(Breb.)  it  also  differs  in  the  same  characters,  as  well  as  in 
that  of  the  superficial  granules,  which  in  that  species  are 
broad,  gi\ing  the  margin  a  somewhat  undulate  or  crenate, 
rather  than  a  minutely  denticulate,  appearance.  Prom  C. 
Broomei  (Thwaites)  and  C.  biretum  (Breb.)  it  differs,  besides 
other  characters,  in  its  elliptic,  not  quadrilateral  or  angular, 
segments.  From  C  pnemorsum  (Breb.),  C.  notabile  (Breb.), 
and  C,  Botrytis  (Menegh.),  as  well  as  C.  protractum  (Nag.), 
C.  ffemmiferum  (Breb.),  and  C.  T\irpinii  (Breb.),  it  differs  in 
having  rounded,  not  truncate,  ends,  and  from  all  the  species 
just  named  in  the  central  constriction,  not  forming  a  linear 
but  a  wide  notch. 

It  is  at  once  distinguished  firom  C.  orbiculatum  (Ralfs),  with 
which  it  agrees  in  the  constriction  not  forming  a  linear  notch^ 
by  the  segments  being  elliptic,  riot  sphericsd,  and  the  end 
view  not  circular;  besides  the  pearly  granules  being  minute 
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and  depressed,  not  elevated  and  conic.  It  is  true  that  Pro- 
fessor de  Bary  ('  Untersuchungen  iiber  die  familie  der  Con- 
jugaten/  Taf.  VI,  49  a  b)  alludes  to  a  Cosmarium  called  bv 
liim  Cosmarium  orbiculatum  (Ralfs),  which,  I  apprehend,  is 
actually  the  species  now  described,  but,  with  great  deference, 
I  think  he  is  wrong ;  this  form  differs  quite  from  C.  orbtcu^ 
latum  (Ilal&),  as  much,  indeed,  as  C  bioculatum  (Br^.)  does 
from  C.  mjoniliforme  (Ralfs).  Assuming  that  I  am  right  in 
the  conjecture  that  the  present  species  is  identical  with  that 
alluded  to  by  De  Bary  under  the  name  of  C  orbiculatum 
(Ralfs),  the  sporangium  has  been  provisionally  described  in 
the  foregoing  specific  characters,  taken  from  the  figure  given 
by  that  observer,  although  I  have  not  myself  met  it  con- 
jugated. 

As  to  other  granulate  species,  so  far  as  I  am  ay  re,  it  needs 
only  to  contrast  this  form  with  C.  pluviale  (Breb.),  with 
which  it  agrees  in  being  compressed,  and  in  the  constriction 
not  forming  a  linear  notch,  but  it  differs  in  the  form  of  the 
segments,  which,  in  the  species  just  named,  are  nearly  as 
broad  as  long,  sub-ovate  or  sub-orbicular,  ends  rotundato- 
truncate;  whereas,  in  the  species  in  question,  the  segments 
are  broader  than  long,  elliptic,  and  ends  rounded,  the  con- 
striction forming  a  short  neck.  Of  the  smooth  species,  it 
most  nearly  approaches  C.  bioculatum  (Breb.)  in  form,  but 
the  granulate  surface  of  the  present  species  at  once  dis- 
tinguishes it.  The  same  circumstance,  as  well  as  the  want  of 
the  solitary  superficial  projection  on  each  front  surface  of  the 
segments,  separate  it  from  C.  phaseolus  (Breb.). 

I  am  not  aware  of  any  other  species  with  which  it  seems  at 
all  requisite  to  compare  the  present  form,  nor  does  there  in- 
deed appear  to  me  any  danger,  with  proper  attention,  of  con- 
founding it  with  any  of  those  I  have  mentioned.  This  has 
occurred  to  me  for  three  or  four  successive  years,  and  I  have 
no  doubt  of  its  distinctness.  I  have  several  times  been  asked 
the  name  of  this  species  :  to  afford  a  more  satisfactory  answer 
than  hitherto,  the  next  time  the  question  may  be  put  to  me, 
I  have  no  hesitation  in  assigning  one  to  this  pretty  little 
species. 

On  a  former  occasion  ('Nat.  Hist.  Rev.,'  vol.  v,  p.  251)  I 
had  the  pleasure  to  name  a  species,  for  the  ample  reasons 
there  given,  after  my  friend,  George  Porte,  Esq.  I  was  not 
then  aware  that  Professor  De  Bary,  in  Germany,  had  antici- 
pated me ;  consequently,  my  name  for  the  species  alluded  to 
fell  to  the  ground,  and  with  it  much  of  the  compliment  I  had 
intended.  To  restore  the  latter,  I  trust  the  present  attempt 
may  be  more  successful. 
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Genus — ^Xanthidium  {Ekr.). 
Xanthidium  Smithii  {sp,  nav,). 

Specific  characters:  Segments  trapezoid;  spines  minate, 
straight^  acute,  marginal,  in  four  pairs;  central  projections 
minute,  rounded,  tubercle-like. 

Locality  :  Numerous  specimens  were  met  with  by  me  on  a 
slide  marked  "  Wareham,  1849,  W.S.,"  kindly  lent  to  me  by 
Professor  Harvey. 

General  Description :  Frond  minute,  in  front  view  about 
as  long  as,  or  very  slightly  longer  than  broad ;  constriction, 
a  deep,  gradually  widening  notch ;  segments  about  twice  as 
broad  as  long,  trapezoid,  lower  margin  somewhat  convex, 
sides  narrowing  upwards  and  straight,  ends  broad  and  straight; 
spines  shortf  minute,  straight,  acute,  marginal,  geminate^  a 
pair  placed  on  each  of  the  four  angles ;  in  side  view,  segments 
about  as  broad  as  long,  with  rounded  sides,  ends  truncate, 
each  upper  angle  furnished  with  a  minute  spine,  beneath  each 
of  which,  about  halfway  down  the  segment,  there  occurs 
another  spine,  all  the  spines  divergent ;  end  view  sub-elliptic 
or  broadly  fusiform,  ends  truncato-convex,  furnished  with 
three  spines,  the  spines  projecting,  divergent,  none  at  the 
sides;  the  central  projection  from  each  front  surface  a 
minute,  roimded,  smooth  tubercle,  apparent  always  in  end 
view ;  in  the  side  view  the  tubercles  are  sometimes  concealed 
by  the  projecting  divergent  central  spines,  while  in  the  front 
view  they  are  hidden  by  the  contained  endochrome.  Sno- 
rangium  unknown. 

Measurements:  Length  of  frond,  tt^jj;  breadth,  y^ts  ^^ 
an  inch. 

Plate  XI. — ^Fig.  10,  front  view ;  Fig.  11,  side  view ;  Pig.  12, 

end  view. 

Affinities :  This  interesting  little  species  seems  to  be  allied 
on  the  one  hand  to  Xanthidium  fasciculatum  (Ehr.),  and  on 
the  other  to  Arthrodesmus  octocomis  (Ehr.,  Hass.,  Breb.)= 
Xanthidium  octocome  (Ralfs),  var.  )3,  but  is  perfectly  and,  I 
believe,  unmistakably  distinct  from  either.  With  the  former 
it  agrees  in  the  spines  being  subulate,  marginal,  and  in  pairs, 
and  in  the  central  projection  being  not  granulate ;  but  it 
differs  in  its  far  more  minute  size,  and  in  its  segments  being 
four-sided,  not  reniform  or  sub-hexagonal,  and  in  its  spines 
being  short,  and  minute  and  straight,  not  elongate  and 
usually  curved,  and  in  its  constriction  not  forming  a  linear 
notch.     With  the  other  species  named  (var.  /3)  this  form 
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agrees  in  its  trapezoid  segments^  and  in  the  number  and  dis- 
position of  its  spines,  but  differs  in  possessing  the  central 
frontal  projections,  which  are  absent  in  the  species  alludq^  to^ 
and  which  circumstance,  I  think,  should  place  it  out  of  the 
genus  Xanthidium.  The  form  now  under  consideration  also 
differs  from  that  alluded  to  in  having  its  margins  straight^ 
not  concave ;  in  its  spines  being  minute,  not  elongate ;  in 
the  segments,  in  side  view,  which  is  less  compressed,  being 
sub-orbicular,  not  elliptic ;  in  the  ends  being  truncate^  not 
rounded ;  and  in  the  extremities  in  the  end  view  being  blunt, 
not  rounded.  Notwithstanding,  therefore,  considerable  simi- 
larity in  the  general  outline  between  the  present  species  and 
ArthrodesmiLS  octocomis,  var.  /3,  I  cannot  suppose  they  can 
be  identical.  The  latter  I  have  not  myself  met  with  in  this 
country,  but  var.  a  is  not  uncommon.  However,  I  prefer  to 
follow  Brebisson,  and  to  place  both  those  forms  in  the  genus 
Arthrodesmus,  though,  perhaps,  Jenner's  suggestion  to  form 
a  new  genus  for  them,  including,  of  course,  Arthrodesmus 
Mfidus  (Breb.),  would,  after  all,  be  the  better  course.  Certain 
it  is  that  the  plant  now  described  is  an  unquestionable 
Xanthidium. 

I  imagine  the  initials  on  the  slide  above  alluded  to  must  be 
those  of  the  late  Professor  William  Smith;  it  is,  however,  in 
any  case  by  no  means  an  inappropriate,  though  but  a  small 
and  verv  inadequate,  mark  of  respect  to  dedicate  this  species^ 
which  I  beUeve  to  be  very  distinct,  to  his  memory. 


Contributions  to  the  knowledge  of  the  Development  of  the 
GoNiDiA  (/Lichens,  in  relation  to  the  Unicellular  ALOiS, 
^c.    By  J.  Braxton  Hicks,  M.D.  Lond.,  F.L.S.,  &c. 

Fasciculus  1. 

It  needs  no  remarks  of  mine  to  point  out  the  extreme 
ambigtdty  which  exists  in  regard  to  the  arrangement  of  both 
the  species  and  genera  of  the  unicellular  algae  and  their  kin- 
dred organisms.  Perplexing  to  the  last  degree  to  the  older 
student,  to  the  novice  they  are  bewildering,  and  highly  un- 
satisfactory to  all  who,  allured  by  their  simplicity  of  struc- 
ture, have  been  desirous  of  studying  Nature  on  her  protophytic 
threshold. 

However,  within  the  last  few  years  an  opinion,  based  on 
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some  valuable  observations^*^  has  sprang  up — ^that  many 
organisms  of  the  class  alluded  to  are  but  a  conditioix  of  the 
growth  of  the  gonidia  of  lichens. 

To  add  new  facts  to  those  already  published,  tending  in 
the  same  direction,  will  be  the  endeavour  of  the  following 
contributions,  and  which,  it  is  confidently  hoped,  will  throw 
additional  light  on  this  confessedly  difficult  subject. 

And  it  may  be  well  at  the  commencement  to  remark  that 
the  gonidia  of  lichens  have  extraordinary  powers  of  dissemi- 
nation, far  beyond  what  is  generally  recognised.  From  a  series 
of  observations,  extending  now  over  many  years,  in  which  they 
were  never  absent,  I  found  that  they  may  be  collected  in 
comparatively  great  numbers  from  snow  and  rain,  par- 
ticularly the  former,  and  especially  in  windy  weather.  The 
quantity  of  gonidia,  frequently  with  attached  fragments  of 
lichens,  entangled  and  brought  down  by  the  snow,  generaUy 
considerably  exceeds  that  of  any  other  organic  molecules. 

Experiments  upon  this  point  may  be  easily  made  by  placing 
a  dean  sheet  of  glass  in  the  open  air  during  a  fall  of  snow. 
When  a  sufficient  quantity  has  fallen,  it  should  be  melted, 
and  the  snow-water  allowed  to  run  into  a  tube ;  the  super- 
natant fluid  being  poured  off  after  the  foreign  matter  has 
subsided,  I  have  noticed  sometimes  that  the  discoloration*  of 
the  water  is  in  a  great  measure  dependent  on  the  gonidia  of 
lichens.  These  I  have  kept  in  the  water  for  some  months^ 
and  have  seen  them  passing  through  the  same  varieties  of 
segmentation  to  be  described  below  as  occurring  in  the 
gonidia  of  lichens  and  in  "  Chlorococcus.''  Hence  it  will  be 
seen  that  every  surface  upon  which  snow  or  rain  can  fall 
must  have  a  number  of  these  gonidia  deposited  upon  it  during 
the  year.  In  the  course  of  the  following  communication  it 
will  be  seen  that  these  organisms  have  the  property  of  in- 
creasing to  an  unlimited  extent  by  subdivision,  and  thus  will 
be  explained  how  enormous  surfaces  are  covered  by  the  so- 
called  ^^  Chlorococcus,'' 

Now,  although  the  gonidia  of  the  various  lichens  are 
wafted  by  air-currents  hither  and  thither,  doubtless  to  very 
distant  points  of  the  globe,  yet  we  may  for  the  same  reason 
expect  the  unicellular  algae  and  their  allies,  if  really  derived 
from  them,  would,  in  any  given  district,  vary  according  to 
the  species  of  lichens  prevalent  in  that  district ;  and  this 
I  have  found,  so  far  as  my  observations  have  extended,  to 
be  the  case ;  for  although  the  gonidia  of  many  lichens  are 
scarcely  to  be  distinguished  from  each  other,  yet  there  are, 

»  See  'Botanische  Zeitung/  5th  January,  1855,  I.  H.     Ibid.,  1855, 
Henn.  lUigsohu.     'Microscop.  Diet./  art  '*  Palmeliacen." 


HICKS^   ON    GONIDIA   OF   LICHENS.  241 

in  many^  constant  minute  differences^  visible  to  a  practised 
eye^  while  in  some  there  are  essential  variations  during  their 
growth,  which  will  be  noticed  hereafter. 

After  these  remarks  I  will  pass  to  the  consideration  of  that 
unicellular  plant,  commonly  called  "  Chlorococcus"  which 
covers  with  a  green  coating,  walls,  trees,  palings  and  indeed 
any  exposed  body  rough  enough  to  give  attachment  to  it. 

It  is,  in  its  mature,  quiescent  state,  a  round,  globular  cell 
(fig.  1,  a,  a),  consisting  of  a  cell-waU,  with  green  cell-contents, 
having  a  nucleus  in  its  centre.  It  is  shown  highly  magnified 
at  fig.  3.  These  cells  may  remain  in  a  dormant  condition  for  a 
considerable  time  during  cold  weather,  but  upon  the  return 
of  warmth  and  moisture  they  begin  to  increase  in  numbers, 
by  a  process  of  subdivision  which  varies  in  the  different 
cells. 

Sometimes  the  mass  of  contents  divides  into  from  two  to 
eight  or  more  portions,  which  soon  assume  a  round  form,  and 
burst  the  parent  cell- wall  open;  or  the  septa  radiate  from  the 
centre ;  these  secondary  cells  soon  begin  to  divide  by  binary 
and  quaternary  division,  and  this  process  may  go  on  for  a 
very  long  period,  even  for  years,  without  much  variation. 
The  size  of  these  divisions  varies  according  to  the  rapidity 
with  which  the  process  of  segmentation  exceeds  that  of 
individual  cell-growth  (PL  X,  figs.  1,  2).  Ultimately,  how- 
ever, they  all  assume  the  form  and  size  of  the  parent  round, 
nucleated  cell. 

Now,  the  gonidia  of  many  of  the  lichens  are  precisely 
similar,  both  in  the  mature,  quiet  state,  as  also  in  the  active 
process  of  multiplication,  and  are  of  the  same  size.  This  is 
well  seen  in  maldng  a  section  of  the  thallus  of  any  ordinary 
lichen  about  to  undergo  what  is  called  "  soridiferous  de- 
generation— for  instance,  otParmeliaparietina.  The  gonidia, 
increasing  beneath  the  cortical  layer  by  subdivision,  at  first 
elevate  in  parts  the  layer  above  it,  till  at  length  they  burst 
through,  and  then  at  first  appear  of  a  green  colour,  continuing 
the  process  of  subdivision  in  a  manner  indistinguishable  in 
every  respect  from  the  ''  Chlorococcm ''  before  described. 
For  this  reason  it  has  been  suspected  by  some  recent  inves- 
tigators that  the  latter  is  possibly  derived  from  the  gonidium 
of  the  lichens. 

The  additional  facts  I  shall  bring  forward  wUl,  I  conceive, 
set  the  question  affirmatively  at  rest. 

It  will,  therefore,  be  necessary  to  watch  the  true  gonidiimi 
a  stage  further,  while  still  resting  on  the  thallus  through 
which  it  has  burst.  After  the  process  of  segmentation  has 
been  repeated  an  uncertain  number  of  times,  and  the  divisions 
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have  again  become  full-sized  and  globular^  it  begins  to  make 
the  first  step  towards  the  formation  of  the  felted  fibres  of  its 
parent^  and  it  will  be  observed  that  a  small^  colourless^  tubular 
projection  appears  at  one  spot  on  the  surface  of  the  cell-wall 
(fig.  2  a),  which^  increasing  in  length  becomes  a  tubular 
fibre^  which,  whilst  adhering  closely  to  the  exterior  of  the 
cell,  and  articulated  and  branching  (fig.  2,  b,  b,  b),  at  last 
completely  encloses  it  by  its  ramifications,  which  vary  in 
colour.  In  the  case  of  Parmelia  parietina  they  are  yellow, 
and  the  round  mass,  opaque  by  transmitted  light,  and  rough 
on  its  outside  in  consequence  of  the  branches  of  the  fibres 
not  closely  adhering  by  their  ends,  is  denominated  a 
''soridium."  This  gives  the  powdery  appearance  to  the 
surface  of  the  lichen  upon  which  it  rests,  and  has  a  consider- 
able influence  on  the  general  colour  of  the  plant,  which  thus 
depends  on  the  amount  and  colour  of  these  enclosing  fibres. 

The  soridium  may  remain  in  this  stage  for  an  indefinite  period 
—for  months,  and,  I  suspect,  even  for  years — in  which  event 
the  case  produced  by  the  branching,  adhering  fibres  becomes 
thickened  and  denser,  as  shown  at  fig.  9.  This  is  generally 
more  apparent  during  the  colder  months,  and  is  probably  a 
means  of  protection. 

When  segmentation  commences  within  this  soridium  jit  often 
results  in  a  very  large  number  of  subdivisions,  as  at  fig.  10,  a, 
and  the  fibres,  passing  inwards  between  the  segments,  separate 
them,  while  the  whole  ball  enlarges,  so  as  to  produce  the  first 
commencement  of  a  thaliua.  This  point  is  of  importance,  as 
will  be  remarked  upon  when  we  come  to  speak  of  the  corres- 
ponding stage  in  the  ^' soridium'^  of  Cladonia.  But  segmen- 
tation of  the  enclosed  gonidium  may  proceed  simultaneously 
with  the  fibre-growth,  in  which  case  the  soridia  assume  the 
appearance  shown  at  figs.  4  and  5.  Frequently  the  subdivisions 
become  oval  and  small,  undergoing  binary  segmentation. 
Fig.  6  represents  an  instance  of  this,  in  which  the  parent 
cell-wall  is  still  seen  partly  dissolved.  Fig.  8,  a,  also  shows 
this  form.  In  others  they  are  globular  from  the  commence- 
ment, and  simply  increase  in  size,  as  at  figs.  4,  5, 10,  A,  i,  till 
they  are  as  large  as  the  parent  cell. 

The  contents  of  one  of  these  broken  soridia  is  shown  at 
fig.  8,  with  fibres  branching  among  the  segments. 

Precisely  the  same  changes  take  place  in  the  so-called 
^' Chlorococcus,''  As  I  said  before,  the  multiplication  by 
division  may  proceed  during  an  indefinite  period ;  however, 
circumstances  favouring  the  tendency  to  form  the  fibre  com- 
mences, and  a  ''  soridium  ^'  is  the  result.  To  describe  these 
changes  would  be  but  to  repeat  the  above  remarks  on  the 
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process  in  tlie  undoubted  gonidium  of  the  lichen.  If  a 
portion  of  the  bark  of  a  tree  on  which  the  Chlorococcus  is 
growing  be  placed  under  glass,  so  as  to  keep  it  in  a 
moderately  moist  atmosphere,  the  phenomenon  may  be 
observed  in  all  its  changes.  It  may  also  be  traced  perfectly 
in  nature,  and  may  be  recognised  by  lighter-coloured  patches, 
appearing  where  "  Chlorococcus  ^'  has  been  growing.  That 
the  change  of  colour  is  caused  by  the  growth  of  the  fibres 
may  readily  be  seen  on  microscopical  examination ;  and  this 
point  is  instructive,  because  it  will  be  found  that  the  colour 
varies  notably  according  to  the  lichen  prevalent  in  its  neigh- 
bourhood. Where  the  yellow  Parmelia  is  found,  the 
"  Chlorococcus  '^  will  assume  a  yellow  tinge  in  its  soridial 
stage.  Viewed  by  transmitted  light,  they  are  also  opaque 
balls,  with  irregular  outline  (fig.  7). 

But  it  must  be  clearly  understood  that  every  Chlorococcus 
does  not  follow  exactly  this  course,  for  I  shall  show  marke<i 
exceptions ;  but  it  obtains  with  the  generality ;  and  it  is  a 
remarkable  fact,  that  when  "  Chlorococcus  ^'  does  vary,  it  is 
in  the  neighbourhood  of  those  lichens  whose  gonidia  also 
vary,  and  in  precisely  the  same  manner. 

That  this  "  Chlorococcus  "  stage  does  continue  for  a  long 
period  without  showing  any  disposition  to  form  soridia,  con- 
stantly multiplying  till  large  surfaces  are  covered,  and  to  some 
depth,  may  be  plainly  observed ;  and  this,  taken  with  what 
I  have  remarked  before,  will  explain  its  almost  universal 
presence.  This  condition  seems  to  be  favoured  by  cool,  moist 
weather.  The  soridia  also  remain  dormant  for  a  very  long 
time,  and  do  not  develop  into  thalli  unless  in  a  favorable 
situation;  in  some  cases,  I  think,  for  years.  It  will  be 
easily  perceived  that  the  soridium  contains  all  the  elements 
of  a  thallus  in  miniature ;  in  fact,  a  thallus  does  frequently 
arise  from  one  alone,  yet,  generally,  the  fibres  of  neigh- 
bouring soridia  interlace,  and  thus  a  thallus  is  matured 
more  rapidly.  This  is  one  of  the  causes  of  the  variation  of 
appearance  so  common  in  many  species  of  lichens,  and  is 
more  readily  seen  towards  the  centre  of  the  parent  thallus. 
When  the  gonidia  remain  attached  to  the  parent  thallus  the 
circumstances  are,  of  course,  generally  very  favorable,  and 
then  they  develop  into  secondary  thalli,  attached  more  or  less 
to  the  older  one,  which,  in  many  instances,  decays  be- 
neath  them.  This  process  being  continued  year  after  year, 
gives  an  apparent  thickness  and  spongy  appearance  to  the 
lichen,  and  is  the  principal  cause  of  the  various  modifi- 
cations in  the  external  aspect  of  the  lichens  which  caused 
them  formerly  to  be  misclassified. 
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Summary. — I  think,  then,  from  the  above  remarks,  that 
there  can  be  no  doubt  but  that  ivhat  has  been  called 
*'  Chlorococcus  "  is  nothing  more  than  the  gonidia  of  some 
lichens,  which,  having  been  conveyed  by  the  movements  of  the 
atmosphere,  had  been  deposited  on  a  favorable  surface,  where 
they  soon  begin  to  increase  by  various  modes  of  segmen- 
tation, which  continue  for  an  unlimited  period.  But  under 
suitable  conditions,  chiefly  drought  and  warmth,  the  gonidinm 
throws  out  from  its  external  envelope  a  small  fibre,  which, 
adhering  and  branching,  ultimately  encases  it  and  forms  a 
"  soridium."  At  this  stage  gonidium  may  continue  also  for 
an  indefinite  period  in  a  dormant  condition,  but,  circnm- 
stances  favoring,  segmentation  of  the  gonidium  goes  on 
within  the  soridium,  while  the  branches  of  the  fibre  penetrate 
within  the  divisions,  till  at  last  a  young  thallus  is  formed. 
But  a  check  may  occur  during  any  of  these  stages,  and  yet 
vitality  be  prolonged  for  a  period  of  months  and  even  years. 

Of  this,  I  believe,  any  one  may  satisfy  himself  if  he  will 
be  careful  to  watch  an  old  wall  or  tree,  and  check  his 
observation  by  the  microscope  from  time  to  time.  In  every 
particular,  the  whole  of  these  stages  are  passed  through  by 
those  ffonidia  whose  pedigree  is  known,  which,  having  burst 
through  the  cortical  layers  of  the  lichen-thallus,  still  re- 
main attached  to  its  surface. 

There  are  two  other  points  which,  although  they  require 
more  observations  to  give  any  certain  value  to  them,  it  will 
be  as  well  to  mention  here : 

The  first  is  the  occurrence  among  the  fibres  of  dilatations 
which  contain  a  number  of  small,  actively  moving  bodies,  of  a 
reddish-brown  colour  (as  at  fig.  11,  a,  a).  They  apparently 
have  a  motion  different  from  the  ordinary  molectdar  move- 
ment. 

The  other  is,  that  there  are  to  be  found  among  the  crushed 
soridia  some  small,  moving,  green  cells,  like  minute  ssoo- 
spores,  but  I  cannot  satisfy  myself  as  to  their  origin. 


On  Cyclotblla. 
By  G.  A.  Walkbr-Abnott,  LL.D. 

My  object  is  not  to  give  here  a  monograph  of  the  genus 
Cyclotella,  but  to  endeavour  to  clear  up  the  synonyms  of  our 
British  species,  which  to  me  appear  to  be  in  a  little  con- 
fusion. 
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C  Dallasiana  was  described  by  the  late  Professor  Smith 
from  a  single  specimen;  he  characterises  it  by  the  disc 
cellular ;  his  slide^  now  in  the  British  Museum^  has  been 
carefully  examined  by  Mr.  Roper^  and  the  valve  identified  by 
him  with  specimens  he  has  obtained  from  the  Thames. 
The  disc  or  portion  of  the  valve  within  the  striated  margin  is 
not  areolate^  as  may  be  inferred  from  the  term  "  cellular/' 
but  merely  minutely  buUate  or  puckered^  or  as  if  blistered^  on 
account  of  numerous  little  elevations  and  depressions ;  per- 
haps bullate-rugose  is  the  most  expressive  mode  of  descrip- 

What  Smith  had  seen  is  the  large  form^  and  probably  the 
sporangial  state  of  the  diatom ;  but  there  is  another  form  of 
it^  much  smaller  (with  occasionally  the  large  one  sparingly 
mixed)^  which  I  have  long  ago  had  sent  me  by  Mr.  J.  T. 
Norman,  No.  178,  City  B^wi,  London.  This  small  one 
appears  to  be  not  unfrequent  about  Woolwich,  although  it 
has  not  as  yet  been  obtained  in  a  sufficiently  pure  state  to 
afford  good  slides.  If  attention  be  not  paid  to  the  bullate, 
but  otherwise  flat,  and  not  projecting  or  undulate,  smooth 
centre,  this  may  be  readily  mistaken  for  a  state  of  C.  KtUz- 
ingiana,  Sm. ;  and  I  have  no  doubt  whatever  that  it  forms 
C.  Kutzinffiana  |3  of  Smith,  as  far  as  the  British  localities 
are  concerned,  although  quite  distinct  from  the  synonyms 
adduced.  Like  C.  KtUzingiana,  it  only  occurs  in  brackish 
water. 

Smith  states  that  C.  Kutzinffiana  is  met  with  in  fresh  and 
brackish  water ;  I  have  never  seen  the  true  species  fromfi^sh 
water,  and  believe  that  he  added  this  kind  of  locality  from 
erroneously  supposing  that  C  rectangtda  of  De  Br^bisson,  or 
C.  qperculata  /3  of  Kiitzing,  which  is  a  fresh-water  species, 
was  the  same  as  his  C.  Kvizingiana  /3.  Specimens,  however, 
of  C.  rectangula,  De  Br6b.,  from  De  Br^bisson  himself,  and  a 
portion  of  the  only  gathering  he  ever  made  of  it  (near  Paris), 
prove  that  diatom  to  be  no  way  distinct  from  C.  Meneghiniana 
of  Kiitzing,  a  species  allied  to  C  Kutzinffiana,  and  having  the 
same  coarse, marginal  striae;  but  differing  by  the  flat,not  undu- 
late, ends,  and  l^  its  fresh-water  locality. 

What  is  called  C.  opercvlata  presents  two  forms,  both 
figured  by  Kiitzing.  One  has  the  centre  of  the  valve  smooth 
and  projecting  obUquely  (as  in  C.  Kutzinffiana),  forming,  as  it 
were,  a  sort  of  operculum  or  convex  lid  to  the  valve,  the 
projecting  portion  of  the  one  frustule  corresponding  to  that 
of  the  contiguous  one  which  does  not  project,  thus  presenting 
an  undulate  appearance  on  the  front  view ;  to  this  the  name 
operculata  properly  belongs.    The  other  has  a  flat  (not  pro- 
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jecting)  disc^  but  the  disc  is  marked  by  radiating  dots  or 
lines.  Smith,  in  his  ^  Synopsis/  had  both  in  view  :  the  first,  or 
true  C.  operctdata,  he  has  described  with  sufficient  precision^ 
although,  in  place  of  being  concave  or  depressed  in  the  centre^ 
as  he  says,  I  consider  it  to  be  convex  or  elevated ;  the  second 
form  is  the  one  which  he  has  figured  in  Tab.  v,  fig.  48,  and  is 
also  that  which  he  distributed  in  his  Lough  Neagh  slides  ;  it 
occurs  near  Ulverstone  and  Hull,  and  is  probably  not  un- 
common. 

Besides  the  above,  Kiitzing  has  a  species  from  the  Lunne- 
burg  deposit,  which  he  calls  C.  minutula;  this  occurs  in  many 
deposits  in  this  country.  It  is  this  which  Smith  obtained  from 
the  Lough  Mourne  deposit,  but  which  he  has  unfortunately 
referred  to  C  antiqua,  a  species  which  does  not  occur  in  any 
of  the  Irish  deposits  which  I  have  examined.  The  largest  and 
finest  specimens  of  it  which  I  have  seen  are  from  the  exten- 
sive deposit  near  Toomebridge,  between  Lough  Neagh  and 
Lough  Beg,  and  that  from  Loch  Leven,  Kinross-shire,  in 
both  of  which  it  is  mixed  with  C.  Rotula,  Sm. 

On  carefully  comparing  the  C,  minutula  from  deposits  with 
the  second  form  of  C.  operculata,  I  have  little  doubt  of  their 
identity  ;  both  have  got  the  same  kind  of  centre  to  the  disc. 
It  seems  to  have  a  double  coat  of  silex  near  the  margin,  or  at 
least  two  surfaces  differently  marked ;  the  upper  one  presents 
a  series  of  short,  close,  marginal  striae,  resembling  a  narrow, 
striate,  convex  ring,  surrounding  the  flat  disc ;  the  under  one 
is  fiat,  broad,  and  conspicuously  striate  from  the  margin  to  the 
central  portion  or  disc.  Such  are  the  appearances  presented 
when  both  states  are  perfect;  but  when  the  recent  form 
(usually  confounded  with  C.  operculata)  becomes  abraded  or 
much  macerated,  it  seems  to  pass  into  the  other ;  my  impres- 
sion, therefore,  is  that  the  one  got  in  deposits  (or  C.  minutula 
true)  assumes  its  distinctive  appearance  solely  by  long  expo- 
sure and  maceration^  and  that  it  and  the  recent  one  (Smithes 
tab.  V,  fig.  48)  ought  to  be  united.  The  name  of  minutula 
is  certainly  objectionable,  as  the  specimens,  even  when  in 
deposits,  are  often  so  large  that  they  might  be  mistaken  for 
a  small  form  of  C.  Rotula ;  but  changes  of  specific  names 
lead  to  confusion  when  not  transferred  to  another  genus,  and 
it  is  therefore  preferable  to  retain  that  given  by  Kiitzing. 

These  five  may  be  comparatively  distinguished  from  each 
other  thus : 

1.  C.  Dallasiana;  ends  of  frustule  flat;  centre  of  valve 
buUate-rugose,  marginal  striae  coarse. 

2.  C.  Meneghiniana ;  ends  of  frustule  flat ;  centre  of  valve 
neither  striate  nor  bullate ;  marginal  striae  coarse. 
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8.  C  Kutztngiana ;  ends  of  frustule  undulate ;  centre  of 
valve  convex^  but  neither  striate  nor  bullate ;  marginal  striae 
long,  coarse. 

4.  C  operculaia;  ends  of  frustule  undulate,  centre  of 
yalve  convex,  but  neither  striate  nor  bullate;  striae  short, 
dose. 

5.  C.  minutula;  ends  of  frustule  flat;  centre  of  valve  with 
radiating  dots  or  strise. 

To  C,  Dallasiana  I  refer  C.  radiata  of  BrightweU.  I 
possess  what  I  consider  to  be  C  Meneghiniana  from  a  stream 
that  empties  itself  into  Bidston  Marsh,  Cheshire,  where  it 
was  collected  in  August,  1858,  by  Mr.  T.  Comber;  but 
it  is  not  noticed  in  his  '^  Catalogue  of  Liverpool  Diatoms,'' 
'Mic.  Joum.,'  viii,  p.  113),  unless  it  be  what  he  calls 
C  Kutztngiana^  (3*  Mr.  O.  Norman,  of  Hull,  has  also  found 
it  in  the  pond  of  the  botanic  garden  there,  and  in  some  other 
places  about  Hull ;  but  in  all  these  localities  it  is  very  sparse^ 
and  much  mixed  with  other  diatoms.  I  have  not  seen  a 
good  frustule  with  the  front  view  from  England,  but  I 
do  not  think  that  any  doubt  can  be  entertained  about  the 
species. 

C  Rotula,  Sm.,  from  deposits,  sometimes  approaches 
closely  to  C,  minutula,  but  has  distinctly  moniliform  strise, 
and  when  recent  has  a  series  of  small,  broad-topped,  nail- 
like, spinous  processes  close  to  the  margin,  and  perpendi- 
cular to  the  surface  of  the  valve ;  these  are  easily  broken 
off,  and  this  affords  one  of  the  many  arguments  against 
drawing  up  specific  characters  from  specimens  obtained  from 
deposits;  the  latter  may,  by  ocular  comparison,  and  even 
by  written  characters,  be  frequently  correctly  referred  to 
the  recent  form,  but  recent  ones  can  rarely  be  satisfactorily 
determined  from  descriptions  made  only  from  the  abraded 
state.  C.  Rotula,  Sm.,  is  C.  Rotula,  Kiitz.  (^Bac.,'  tab.  ii, 
fig.  14) ;  but  as  Ehrenberg  had  already  described  a  Discoplea 
Rotula,  and  also  a  Disc.  Rota,  both  from  the  South  Seas, 
which  Eiitzing  afterwards  supposed  to  be  also  species  of 
CycloteUa,  he,  in  his  Species  ^garum,  changed  his  former 
appellation  from  C.  Rotula  to  C.  Astraa.  This  change  was 
uncalled  for,  as  the  first  diatom  described  under  the  com- 
bined names  of  CycloteUa  Rotula  is  that  of  Kiitzing,  and 
that  name  has  been  adopted  by  Smith;  to  it  the  name 
Rotula  ought  still  to  be  attached,  unless  we  take  into  con- 

*  Cataloffues  of  names  are  of  very  little  use  when  not  accompanied  with 
diagnostical  remarks  taken  from  the  specimeus  collected ;  for  it  the  writer 
makes  a  mistake,  as  all  may  readily  do  in  microscopical  objects,  there  is  no 
way  of  ascertaining  what  was  intended. 
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i^deration  that  Kutring  himself  made  the  alteration  before 
Smith  published  his  '  Synopeis,'  although  Smith  was  unaware 
of  it.  To  this  species  must  be  referred  Stephanoditciu 
Niagarm  of  Ehrenberg,  and  perhaps  also  his  8.  Egyptiaau. 


The  Saccharo-Polabis<:ofe. 

By  Wiu-iAM  Hendey,  Esq.,  Suigeon,  Hull. 

Tax  instnunents  usually  figured  as  employed  in  the  po- 
lariEatioQ  of  saccharine  solutioDs  are,  for  the  most  part,  of 
c<»tly    and    complex    character.       Having    experienced    a 
little  curiosity  in  the   sutgect,   induced  through  a   desire 
to  investigate   diabetic  urine   microscopically,  I  had   occa- 
sion to  refer  to  an  article  contained  in  '  Morfif  s  Chemical 
Manipulations  j'  and,  in  purstiance  of  the  methods  therein 
described  of  Frofeasor  M'Culloch,  Soleil,  Clerget,  and  otheiv, 
I  have  been  enabled  to  tit  up 
an  apparatus  which  will  be  found 
efficient,  convenient,  and  inex- 
pensive, whereby  the  beauteous 
phenomena  of  right-  and   l^t- 
handed    polarization    indicative 
of  cane  or  grape  sugar  may  be 
readily  exhibit^,  or  the  arcs  of 
prismatic   coloration  measured, 
as  occasion  may  require. 

I  am  indebted  to  Mr.  Row- 
ney,  of  Hull,  for  the  accom- 
panying drawing,  representing 
the  arrangement  of  the  ^pa- 
ratna. 

First,  procure  a  gutta-percha 
tube  A,  of  a  calibre  to  receive 
the  ordinary  b  eye-piece  (which 
might  be  in  demand  for  other 
uses),  and  about  10  inches  in 
length;  fix  upon  its  lower  or 
distal  extremity  a  disc  of  clear 
glass  between  two  layers  of 
gutta  percha  cemented  by  heat,  and  perforated  to  transmit 
the  polarized  beam  of  light,  the  polarizer  b,  as  usual,  being 
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fixed  below  the  stage.  Tlie  tube  thus  prepared  is  to  be 
substituted  for  the  bodjr  of  the  microscope^  and  retained 
by  one  or  more  elastic  bands  c  to  the  stand-frame^  and 
placed  in  a  vertical  position  for  nse^  resting  dose  upon  the 
stage. 

Secondly^  fit  the  top  of  the  gutta-percha  tube  with 
a  turned  wood  stopple  (not  seen  in  the  drawing)^  1  inch  in 
depths  three  fourths  of  which  should  enter  the  tube  mode- 
rately tight^  just  so  as  not  to  rotate^  and  one  quarter  should 
constitute  a  coUar  or  rest^  say  of  S  inches  diameter^  over- 
hanging the  tube^  for  convenience  of  handling  on  removal^ 
&c.,  and  let  this  stopple  be  perforated  in  the  direction  of 
its  axis^  with  a  -f^oth-  or  -/^th-inch  aperture ;  then  fix  also 
permanently  upon  its  upper  surface  a  compass  card  n^ 
marked  in  degrees  of  a  circle^  and  with  a  corresponding  per- 
foration. 

Now  prepare  another  stopple^  e,  of  1  inch  in  depths  and 
li  inch  broad  at  the  bottom^  tapering  to  l^th  inch  above^ 
and  perforated  as  before ;  let  this  be  mounted  upon  the  first 
stopple,  interposing  the  compass-card  and  a  circular  slip  of 
card  or  two  to  facilitate  rotation,  having  a  needle^  f,  inserted 
laterally  as  an  indicator  to  denote  the  arc  of  polarization.  (The 
two  stopples  may  be  turned  out  in  one^  and  afterwards  cut 
across). 

A  piece  of  brass  tubing,  such  as  is  used  for  jointing  fishing- 
rods,  of  about  2  inches  in  length,  should  be  fitted  firmly  in 
the  perforation  of  the  upper  stopple,  but  made  to  rotate 
freely  within  that  of  the  larger  or 
under  stopple,  thus  allowing  the  indi-      ^  j/a/cv^ 

cator  to  be  turned  freely,  and  without 
disturbance  to  the  compass-card.  The 
analyser  o,  as  usually  employed  above 
the  objective  in  ordinary  polarization,  is  now  placed  within 
the  upper  part  of  the  brass  tubing,  projecting  half  an  inch 
above,  and  lightly  packed  with  gutta  percha,  so  as  to  have  an 
independent  rotation,  to  adjust,  fix,  or  remove  at  pleasure. 
A  slip  of  glass,  H,  of  about  1  inch  in  length,  may  be  inserted 
in  the  body,  having  a  gauge-mark  drawn  across  it  at  a 
distance  of  T-^^ths  inches  from  the  bottom  of  the  tube  (inner 
surface),  to  ensure  a  given  depth  of  the  solution  or  syrup  em- 
ployed. The  several  parts  being  now  duly  centred,  the  appa- 
ratus is  complete  for  ordinary  observation;  but  for  com- 
mercial or  extended  scientific  research,  a  thermometer  and 
hydrometer  wiD  be  required,  with  tables  of  reference. 

A  syrup,  prepared  by  boiling  three  or  four  ounces  of  loaf 
sugar  in  a  corresponding  quantity  of  water  and  filtered,  while 
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hot^  through  blotting-paper^  may  be  poured  when  cold  into  the 
tube  on  removal  of  the  stopples^  which  are  to  be  replaced ;  and 
when  the  upper  piece  e  is  rotated  from  left  to  rights  a 
resplendent  coloration  is  exhibited,  following  the  right-handed 
prismatic  series,  in  the  order  of  violet,  red,  orange,  yellow^ 
green,  blue,  indigo,  indicative  of  cane  sugar.  Then,  for  the 
development  of  the  order  of  coloration  indicative  of  grape  or 
uncrystallizable  sugar,  proceed  as  follows : — empty  the  syrup 
from  the  tube  into  a  phial,  add  two  or  three  drachms  of 
hydrochloric  acid  (one  drachm  of  acid  to  nine  drachms  of 
syrup),  and  place  aside  for  twelve  hours,  or  thoughout  the 
night.  In  the  morning  replace  the  acidified  solution  into  the 
tube  A,  as  before,  and  note  the  order  of  coloration,  which^ 
the  cane,  now  being  converted  into  grape-sugar,  will,  upon 
the  rotation  of  the  analyser  or  upper  stopple  e  in  the  same 
direction  as  before  (from  left  to  right),  present  the  reverse 
series  of  colours,  or  violet,  indigo,  blue,  green,  &c.,  &c.  Of 
course,  for  practical  quantitative  or  per-centage  estimation, 
regard  must  be  had  to  exact  measures,  to  which  we  do  not 
now  refer. 

The  B  eye-piece,  selected  as  a  measure  for  the  calibre  of 
the  tube  or  body  a,  having  been  removed  for  the  adaptation 
of  the  stopples,  may  at  any  time  be  replaced,  and,  instead 
of  the  NicoPs  prism,  be  surmounted  with  a  prism  of  uncut 
Iceland  spar,  or  rather  by  a  special  double-image  prism, 
for  the  magnified  exhibition  of  the  phenomena  of  simul- 
taneous complementary  coloration,  the  syrup  being  used  as 
before. 

Sufficient  may  have  already  been  advanced  to  awaken 
interest  and  to  induce  investigation  of  the  brilliant  phenomena 
of  saccharine  polarization;  and  at  the  same  time  a  clearer  con- 
ception will  have  been  obtained  of  the  manipulation  required 
for  the  purpose  of  subjecting  diabetic  urine  to  the  polariscope, 
involving  a  process  probably  a  little  more  complex  than  is 
usually  considered  of  concentration,  clarification,  &;c. 


On  the  Sbucture  of  the  Mouth  and  Pharynx  of  the 
Scorpion.  By  Thomas  Henry  Huxley,  P.R.S.,  Pro- 
fessor of  Natural  History,  Government  School  of  Mines. 

Although  the  scorpion  has  been  made  the  subject  of 
repeated  investigations  by  some  of  the  best  minute  anatomists 
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of  past  and  present  times^  it  is  a  remarkable  circumstance 
that  no  exact  account  of  the  structure  of  the  commence- 
ment of  its  alimentary  canal  is  to  be  met  with,  at  least  so 
far  as  my  knowledge  extends.  Meckel  (^Beitrage  zur 
Yergleichenden  Anatomic/  Band  i.  Heft  2,  1809),  as  might 
be  expected  from  the  fact  that  his  dissections  were  per* 
formed  without  the  aid  of  even  a  magnifier  (page  106),  takes 
no  particular  notice  of  the  small  and  delicate  parts  in  question* 
Treviranus  ('  Bau  der  Arachniden/  1812)  is  equally  silent  as  to 
this  important  portion  of  the  economy  of  the  scorpion;  and  even 
the  accurate  Johannes  Miiller,  in  the  essay  entitled  '^  Beitrage 
zur  Anatomic  des  Scorpions"  (Meckel's  'Archiv./  1828), 
which  threw  so  much  new  light  upon  the  organization  of  this 
animal,  although  he  saw  more  than  either  his  predecessors 
or  his  successors  have  done,  did  not  probe  the  matter  to 
the  bottom.  In  describing  the  alimentary  canal,  he  merely 
says: — "The  pharynx  which  arises  in  front  of  the  brain, 
upon  a  particular,  strongly  excavated,  portion  of  the  skeleton, 
is  much  wider  than  the  rest  of  the  intestine,  and  resembles  a 
vesicle.  The  oesophagus  is  very  delicate  where  it  proceeds  from 
this  vesicle,  rises  between  the  very  stout  nerves  for  the  chelae, 
above  the  brain  (which  lies  behind  the  pharynx),  and  passes 
over  the  saddle-shaped  upper  excavation  of  the  internal 
thoracic  skeleton,  whilst  the  spinal  cord  and  the  posterior 
cerebral  nerves  pass  through  the  opening  of  the  same 
skeleton." 

Even  the  elaborate  and  beautifully  illustrated  memoir  on 
the  organization  of  Scorpio  occitanus,  published  by  M. 
Blanchard,  a  couple  of  years  ago,"^  does  not  furnish  the  in- 
quirer with  either  definite  or  accurate  information  on  this 
point.     At  page  19, 1  find  under  the  head  of  "  mouth ;" 

'*  In  the  scorpion  there  exists  only  a  single  buccal  piece  proper]  j  so  called ; 
it  is  inserted  in  the  median  line  above  {au-dessut)  the  mouth,  just  below  the 
cheliceree  {anietmes  pineet),  and  wedced  in,  so  to  speak,  between  the  foot-jaws. 
It  is  a  little  flexible  ap|)endage,  tninner  towards  its  extremity,  sensibly 
dilated  laterally,  convex  above,  and  beset,  chiefly  at  the  end,  with  fine  and 
silky  hairs.  This  piece  presents  two  apodemata  (apodeme*  eTitueriiaH), 
which  diverse  greatly  from  one  another. 

"  One  finds  a  certain  difficulty  in  positively  determining  the  nature  of  the 
single  buccal  appendage  of  the  scorpion.  It  is  impossible  to  regard  it  as 
the  analogue  of  the  labrum  (Ihre  aupMeure)  of  insects.  The  kbrum  is  one 
of  those  pieces  which  abort  most  completely  in  the  arachnida.  Besides,  in 
all  articulata,  this  labrum  receives  nerves  which  arise  from  the  cerebral 
ganglia.  It  is  different  with  the  buccal  appendage  of  the  scorpion ;  its 
nerves  arise  from  the  anterior  part  of  the  suboBsophageal  ganglia,  exactly 

*Tlie  livraisons  of  M.  Blauchard's  work  are  unfortunately  published 
without  dates. 
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like  those  of  the  mandibles  and  maxillae  of  Crustacea  and  Insects.  It  can 
thus  ouij  be  compared  to  these  pieces ;  but  ought  we  to  regard  it  as  repre- 
senting both  the  mandibles  and  the  jaws,  or  only  the  mandibles,  or  the  jaws, 
either  one  or  the  other  being  supposed  to  be  aborted  P" 

With  respect  to  both  the  main  points  contained  in  th^« 
paragraphs^  however^  M.  Blanchard  subsequently  makes 
statements  which  seem  difficult  to  harmonise  with  the  con- 
clusions enunciated. 

Thus^  at  page  41^  I  find  : 

'*  The  pharjnj^eal  nerves  are  two  pair.  Those  of  the  first  take  their  origia 
from  the  anterior  and  median  edge  of  the  cerebrum,  and  almost  imme- 
diately unite  so  as  to  form  a  single  nerve,  whose  branches  are  distributed  in 
the  upper  portion  of  the  buccal  appendage.  It  is  evidently  the  analogue  of 
the  nerves  of  the  labrum  of  insects.'' 

And^  again^  at  page  60 : 

"  Mouth  and  cuophagut, — ^The  buccal  orifice  appears  under  the  form  of  a 
little  transverse  cleft,  hidden  under  the  chelicerss  above  {au'dessus)  the 
median  appendage,  which  has  already  been  described  (p.  19) ;  its  edges  are 
flexible,  and  are  deprived  of  asperities.  The  oesophagus,  which  commences 
in  a  slightly  funnel-shaped  pharvnx,  is  delicate,  short,  and  widened  pos- 
terity, so  as  to  resemble  what  M.  Leon  Dufour  calls  the  '  jabot '  in  insects. 
The  oesophagus  is  held  upon  each  side,  towards  its  middle,  by  a  fine  mus- 
cular band  directed  backwards,  and  towards  its  point  of  union  with  the 
stomach  by  a  similar  band  directed  forwards.  These  muscles  are  attached 
to  the  sternal  floor,  formed,  as  is  known,  by  the  basilar  pieces  of  the  ap- 
pendages. Thev  serve  to  stretch  the  oesophagus  either  forwards  or  back- 
wards, so  as  to  facilitate  deglutition. 

"  The  walls  of  the  oesophagus  are  thin  and  smooth  internally,  and  present 
a  few  fine  folds." 

In  the  figures  {op.  cit,,  pi.  iv,  figs.  1  and  6),  which  repre- 
sent the  anterior  part  of  the  alimentary  canal^  the  oesophagus 
is  represented  as  a  straight^  taper  tube^  ending  in  the  mouth, 
without  change  of  direction. 

At  page  32,  M.  Blanchard  states,  under  the  head  of — 

*^  Muscles  of  ike  buccal  appendage, — We  have  indicated  the  two,  long,  diver- 
ging, apodemes  of  this  piece  (p.  19).  Upon  the  base  of  each  of  them  is 
inserted  an  elevator  muscle,  provided  with  two  fixed  attachments  to  the  ce- 
phalo-thoracic  shield  in  front  of  and  external  to  the  median  eyes  (pi.  ii,  fig. 
4iee  and  fig.  6  a).  By  its  contraction,  this  muscle  causes  the  buccal  appendage 
to  be  elevated  a  little — a  movement  which  takes  y^lace  when  the  animal  intro- 
duces food  into  its  mouth.  A  transverse  muscle  is  attached  to  the  twoa|x>demic 
plates  (pi.  ii,  fig.  4/) ;  it  is  this  muscle  which,  acting  either  on  the  one 
side  or  on  the  other,  determines  the  slight  lateral  movements  of  the  buccal 
appendage.  It  is  to  be  observed,  that  this  piece,  solidly  fixed  between  the 
foot-jaws,  sensibly  involves  the  latter  during  the  execution  of  its  slight 
movements." 


HUXLEY^    ON    THE    MOUTH    OF   THE    SCORPION.  258 

The  structure  of  the  parts  which  I  have  observed  in  a  large 
species  of  Buthus  may  be  described  as  follows : 

The  ''buccal  appendage'^  of  M.  Blanchard  is  a  vertically 
elongated,  laterally  compressed,  cushion-like  prominence, 
broad  and  rounded  above,  where  it  is  marked  by  a  slight 
median  ridge,  slightly  concave  from  above  downwards  in 
front,  and  narrowed  below  (PI.  XII,  figs.  1,  2,  3  i) .  Its 
anterior  and  lateral  surfaces  are  covered  with  fine,  short  hairs, 
which  form  a  projecting  pencil  at  its  anterior  inferior  angle. 
There  is  no  aperture  whatsoever  above  this  body,  between  the 
chelicerse;  but,  below  and  behind  it,  the  aperture  of  the 
mouth,  large  enough  to  admit  the  head  of  a  fine  needle,  can 
be  very  easily  found.  I  entertain  no  doubt,  therefore,  that 
this  ^'  buccal  appendage'^  is  a  true  labrum,  and,  indeed,  in  all 
essential  respects,  it  is  exactly  like  that  part  in  the  Crustacea. 

The  convex  lower  surface  of  the  labrum  bounds  the  mouth 
in  front,  while  behind,  it  is  limited  by  a  transverse  thicken- 
ing of  the  chitinous  integument,  which  appears  to  represent 
the  sternum  of  the  mandibular  somite  (fig.  4  o).  The  mouth 
opens  into  a  very  curious  pharynx,  formed  by  a  delicate 
outer  investment,  and  a  strong  inner  chitinous  lining. 
Viewed  laterally,  this  organ  (c)  has  the  shape  of  a  pear, 
its  broad  end  being  upnermost,  and  its  long  axis  directed 
obliquely  upwards  and  backwards,  in  such  a  manner,  that 
the  broad  upper  end  lies  in  the  middle,  between  the  prongs 
of  the  fork-like  apodeme,  which  M.  Blanchard  has  de- 
scribed. Viewed  from  above  or  below,  however,  the 
pharynx  appears  to  be  very  narrow,  indeed,  almost  linear, 
in  consequence  of  its  very  peculiar  form,  which  is  displayed 
in  the  section,  taken  transversely  to  the  longitudinal  axis 
and  perpendicularly  to  the  vertical  plane  represented  in  fig.  5. 
The  cavity  of  the  sac  is  here  seen  to  be  triradiate,  while 
its  walb  are  very  closely  approximated,  so  as  to  leave  but 
a  slight  interspace.  The  narrow  band  which  joins  the 
two  lateral  walk  below  and  behind  is  slightly  excavated,  so 
as  to  present  a  convexity  towards  the  cavity  of  the  pha- 
rynx. The  two  shorter  rays  of  the  sac  are  turned  upwards 
and  outwards;  the  third  longer  ray  is  directed  vertically  down- 
wards. The  oesophagus,  an  exceedingly  delicate  and  narrow 
tube,  comes  off  from  the  posterior  wall  of  the  vertical  ray  or  cms 
of  the  pharynx,  just  above  the  mouth ;  and,  widening,  passes 
backwards  and  upwards,  into  the  dilatation  which  receives  the 
ducts  of  the  so-called  salivary  glands  (e) .  Just  above  the  aper- 
ture is  a  rounded  projection  (fig.  6  p),  which  I  suspect  may 
act  as  a  sort  of  valve,  when  the  sides  of  the  pharynx  are  diva- 
ricated, by  more  or  less  completely  occluding  the  oesophageal 
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apertnre.  The  inner  surface  of  tlie  chitinous  lining  of  the 
pharynx  is  more  or  less  rugose ;  and^  towards  the  (esopha- 
geal aperture,  presents  a  number  of  very  minute  spines  (fig.  6) . 

The  transverse  muscular  fibres  (fig.  2  n),  rightly  said  by  M. 
Blanchard  to  arise  from  the  forks  of  the  apodeme  (m),  are 
inserted  into  the  side  walls  of  the  pharyngeal  sac,  which  is  so 
narrow  from  side  to  side,  as  readily  to  escape  notice,  without 
dissection.  The  termination  of  the  aorta  appeared  to  me  to 
pass  between  the  two  superior  crura  of  the  sac. 

The  large  vertical  muscles  (fig.  1  g)  are,  as  M.  Blanchard 
states,  inserted  into  the  base  of  the  apodeme ;  and,  besides 
these,  the  labrum  is  traversed  by  strong  transverse  and  longi- 
tudinal muscles. 

The  mode  of  action  of  this  curious  apparatus  appears  to  be 
readily  intelligible.  Scorpions,  as  is  well  known,  suck  the 
juices  of  their  prey,  and  the  pharyngeal  sac  seems  to  be 
well  calculated  to  perform  the  part  of  a  kind  of  syringe. 
For,  suppose  the  prey  to  be  held  between  the  labmm 
above,  the  bases  of  the  great  mandibles  at  the  sides,  and  the 
processes  furnished  by  the  maxillary  limbs  below,  and  that 
the  minute  oral  aperture  is  applied  to  a  wound.  Then, 
if  the  transverse  muscles  (n)  contract,  the  sides  of  the  pha- 
rynx will  be  drawn  apart,  and  a  partial  vacuum,  or  at  least 
a  tendency  to  the  formation  of  one,  will  be  created.  If, 
by  the  same  action,  the  projection  {p)  is  brought  down 
over  the  oesophageal  aperture,  regurgitation  from  the  osso- 
phagus  will  be  prevented;  but,  in  any  case,  as  the  oral 
aperture  is  larger  than  the  oesophageal,  it  will  be  easier  for 
the  sac  to  be  filled  through  the  mouth.  The  sac  being 
full,  if  the  labmm  is  depressed  so  as  to  close  the  oral  aperture, 
and  the  transverse  muscles  are  relaxed,  the  elasticity  of  the 
walls  of  the  pharynx  will  tend  to  reduce  its  cavity  to  its 
primitive  dimensions,  and  hence  to  drive  the  ingested  liquid 
into  the  oesophagus.  Successive  repetitions  of  the  action 
would  gradually  pump  the  juices  of  the  preyinto  the  alimentary 
canal  of  its  captor. 
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'On  the  Origin  of  Ferments.    New  ewperiments  relative  to 
80'termed  Spontaneom  Generation.     By  M.  L.  Pasteur. 

C  Comptes  Rendus/  May  7, 1860,  p.  849.) 

Among  the  questions  arising  during  the  researches  which 
I  have  undertaken  on  the  subject  of  fermentations  properly 
so  termed^  there  is  none  more  worthy  of  attention  than  that 
which  relates  to  the  origin  of  ''ferments.^'  Whence  proceed 
these  mysterious  agents^  so  feeble  in  appearance^  and  yet  in 
reality  so  powerful ;  which  in  the  minutest  quantity^  mea- 
sured by  weighty  and  with  insignificant  external  chemical 
characters^  possess  such  extraordinary  energy  ?  It  is  in  an 
attempt  to  solve  this  problem  that  I  have  oeen  led  to  the 
study  of  the  so-termed  spontaneous  generation. 

In  the  communication  which  I  had  the  honour  of  sub- 
mitting to  the  Academy  on  the  6th  of  February  last^  I  men- 
tioned only  a  single  fluid  appropriate  for  the  development  of 
Infusoria  and  Mucedinea^  although  I  gave  a  general  method 
applicable  to  all  liquids. 

On  that  occasion  I  showed^  in  a  manner  that  has  been 
contested  only  in  appearance — Firsts  that  the  solid  parti- 
cles conveyed  in  the  atmospheric  air  were  the  origin  of  all 
the  vegetable  and  animal  productions  peculiar  to  the  fluid  in 
question.  Secondly^  that  these  particles^  examined  under 
the  microscope^  are  amorphous^  dusty  atoms^  constantly 
associated  with  certain  corpuscles,  whose  form,  volume,  and 
structure  show  that  they  are  organized  after  the  manner  of 
the  ova  of  Infusoria  or  of  the  spores  of  the  Mucedinea. 

I  am,  at  present,  in  a  condition  to  extend  the  assertions 
contained  in  the  communication  of  the  6th  February  to  two 
substances,  still  more  alterable  than  the  sugared  water  mixed 
with  albuminous  matters  which  had  been  more  particularly 
the  subject  of  my  former  experiments.    I  now  speak  of 
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"  milk''  and  "  urine."  The  details  of  the  results  derived 
from  these  two  fluids  will  show^  as  I  hope^  the  kind  of 
future  in  store  for  this  department  of  study. 

I  introduce  about  100  cubic  centimeters  of  recent  urine 
into  a  flask  capable  of  containing  250  cubic  centimeters. 
The  drawn-out  neck  of  the  flask  communicates  with  a 
platinum  tube^  heated  to  redness.  The  liquid  is  made  to  boil 
for  two  or  three  minutes^  and  then  allowed  to  cool.  When 
refilled  with  air,  which  has  been  subjected  to  a  red  heat,  the 
flask  is  hermetically  closed. 

The  flask,  imder  these  conditions,  may  remain  for  an  inde- 
finite time  in  a  stove,  at  a  temperature  of  30^  C,  without 
its  undergoing  any  alteration.  After  the  lapse  of  a  month 
or  six  weeks,  I  cause  a  small  quantity  of  amianthus  charged 
with  the  atmospheric  dust  to  fall  into  the  flask,  the  mode  in 
which  this  is  effected  being  precisely  that  described  in  the 
'  Comptes  Bendus'  of  the  6th  of  February.  The  neck  of  the 
flask  being  then  again  hermetically  closed,  the  apparatus  is 
replaced  in  the  stove. 

In  order  to  be  sure  that  the  manipulation  to  which  the 
flask  is  submitted,  for  the  introduction  of  the  atmospheric 
dust,  does  not  itself  in  any  way  affect  the  result  of  the 
experiment,  I  prepare  a  second  flask  similar  to  the  other ; 
only  that,  instead  of  allowing  amianthus  charged  with 
atmospheric  dust  to  fall  into  it,  I  substitute  the  same  amian- 
thus previously  calcined  for  some  moments  before  its  intro- 
duction into  the  flask. 

The  following  are  the  constant  results  of  the  experiments 
so  made. 

The  fluid  in  the  flask  which  has  received  the  amianthus 
deprived  of  the  atmospheric  dust  remains  unaltered  at  the 
temperature  of  30^  C,  whatever  may  be  the  duration  of  its 
exposure  to  this  heat,  which  is  so  favorable  to  the  putrefac- 
tion of  urine.  On  the  contrary,  at  the  end  of  six  hours^ 
the  urine  which  has  received  the  atmospheric  dust,  presents 
organized  products — Mucedinea  or  Infusoria.  Ainong  the 
latter  I  have  noticed  chiefly  Bacteria^  very  minute  Vibrumes, 
and  Monads f  in  fact,  the  same  Infusoria  that  I  have  found  in 
the  same  urine  exposed  to  the  contact  of  the  atmospheric  air 
at  a  temperature  of  30°  C.  During  the  following  days  will 
be  witnessed  an  abundant  deposition  of  crystals  of  ammo- 
niaco-magnesian  phosphates  and  of  the  idkaline  lithates. 
The  urine  becomes  more  and  more  .ammoniacal.  Its  urea 
disappears  under  the  influence  of  the  true  ferment  of  the 
urine,  a  ferment  which  I  have  proved  to  be  organized,  and 
whose  germ  could  only  have  been  introduced  in  the  atmo- 
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spheric  dust^  as  well  as  that  of  the  Infusoria  or  of  the  Muce- 
dinea. 

Milk  exhibits  still  more  interesting  properties.  I  have 
said  that,  before  filling  the  flask  with  air  which  has  been  sub- 
jected to  a  red  heat^  and  hermetically  closing  it^  I  caused  the 
urine  to  boil  for  two  or  three  minutes.  This  duration  of  the 
ebullition  is  sufficient^  and  everything  leads  me  to  believe 
that  even  less  careful  precautions  will  suffice  to  deprive  of  all 
viability  the  germs  which  may  have  fallen  into  the  urine 
subsequent  to  its  emission. 

This  being  granted^  let  us  repeat^  without  any  change, 
the  operation  above  described — ^now,  however,  not  upon 
urine,  but  upon  fresh  milk ;  that  is  to  say,  after  this  fluid 
has  been  boUed  for  two  or  three  minutes,  and  the  flask  has 
been  refilled  with  air  heated  to  redness,  let  us  keep  it  closed 
at  a  temperature  of  30^. 

After  a  variable  lapse  of  time — ^generally  of  three  to  ten 
days — the  milk  in  all  the  flasks  thus  prepared  will  be  found 
coagulated.  Under  the  prevalent  views  respecting  the  phe- 
nomenon of  the  coagulation  of  milk,  there  is  nothing  in  this 
circumstance  to  excite  surprise.  When  milk,  it  is  said,  is 
exposed  to  contact  with  the  oxygen  of  the  air,  the  albu- 
minous element  is  altered  and  acts  as  a  ferment.  This  fer- 
ment reacts  upon  the  sugar  of  the  milk,  and  transforms  it 
into  lactic  add,  which  then  precipitates  the  casein.  This  is 
the  cause  of  the  coagulation.  In  reality,  however,  things 
are  quite  otherwise.  For  if  one  of  these  flasks  in  which  the 
milk  is  coagulated  be  opened,  it  is  obvious,  on  the  one  hand, 
that  the  milk  is  as  alkaline  as  fresh  milk;  and  on  the  other 
— a  circumstance  tending  to  encourage  the  belief  in  sponta- 
neous generation — ^that  the  milk  is  filled  with  Infusoria, 
most  fi^uently  with  Vibrios,  as  much  as  ^^th  milUmeter  in 
length.  As  yet  I  have  not  met  with  any  vegetable  produc- 
tion under  these  circumstances. 

From  these  facts  we  must  admit — First,  that  the  pheno- 
menon of  the  coagulation  of  milk,  as  I  hope  shortly  to  demon-  * 
strate  more  clearly,  is  a  phenomenon  upon  which  we  have 
had  but  very  imperfect  notions.  Second,  that  VUnios  may 
arise  in  a  liquid  of  the  nature  of  milk  which  has  undergone 
ebullition  for  several  minutes  at  a  temperature  of  100^  C, 
although  this  is  not  the  case  with  respect  to  urine,  nor  to  a 
mixture  of  sugar,  water,  and  albumen.  Is  it  the  case,  then, 
that  under  particular  conditions  we  may  have  spontaneous 
generation?  We  shall  soon  see  how  far  this  conclusion 
would  be  erroneous.  Let  the  milk  be  boiled,  not  for  two,  but 
for  three,  four,  or  five  minutes,  and  it  will  be  found  that  the 
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number  of  flasks  in  which  it  coagulates  from  the  presence  of 
Infusoria  diminishes  progressively  in  proportion  to  the 
longer  duration  of  the  ebullition.  And  lastly,  if  the  ebulli- 
tion be  carried  on  at  a  temperature  of  110  to  112  degrees^ 
under  the  pressure  of  1^  atmosphere^  the  milk  will  never 
afford  any  Infusoria.  Consequently^  as  they  do  arise  under 
the  conditions  existing  in  the  former  experiments^  this  is 
evidently  due  to  the  circumstance  that  the  fecundity  of  the 
germs  of  the  Vibrios  is  not  entirely  destroyed,  even  in  water 
at  a  temperature  of  100°,  kept  up  for  some  minutes,  and 
that  it  is  more  affected  by  a  longer  ebullition  at  that  ^^m- 
perature,  and  wholly  abolished  at  the  temperature  of  llO"*  to 
112°  C.  • 

But  what  is  to  be  said  concerning  the  phenomenon  of  the 
coagulation  under  those  special  conditions  of  ebullition,  in 
which  the  milk  in  contact  with  calcined  air  never  affords 
any  Infusoria?  One  remarkable  fact  is,  that  the  milk  does 
not  coagulate.  It  remains  alkaline,  and  preserves,  I  would 
venture  to  say,  entirely  all  the  properties  of  fresh  milk. 
Then  if,  into  this  milk,  thus  retaining  its  integrity,  the 
atmospheric  dusty  particles  are  introduced,  it  changes  and 
coagulates,  and  the  microscope  shows  the  existence  in  it  of 
divers  animal  and  vegetable  productions. 

It  would  be  very  interesting  to  ascertain  whether  the 
fluids  belonging  to  the  animal  economy,  such  as  milk  and 
urine,  contain  normally  or  accidentally,  previously  to  all 
contact  with  the  common  air,  the  germs  of  organized  pro- 
ductions. This  is  a  question  which  I  hope  to  resolve  in  a 
subsequent  communication. 

The  generally  admitted  theory  of  ferments,  and  that  which 
of  late  years  had  received  fresh  support  from  the  writings 
or  the  labours  of  various  chemists,  consequently  appears 
to  me  more  and  more  incongruous  with  experiment.  The 
'^  ferment"  is  not  a  dead  substance,  without  determinate 
specific  properties.  It  is  a  being,  whose  germ  is  derived 
&om  the  air.  It  is  not  an  albuminous  substance,  altered  by 
oxygen.  The  presence  of  albuminous  matters  is  an  indis- 
pensable condition  of  all  fermentation,  because  the  "  ferment*' 
depends  upon  them  for  its  life.  They  are  indispensable 
in  the  light  of  an  aliment  to  the  ferment.  The  contact 
of  the  atmospheric  air  is,  primarily,  equally  an  indispensable 
condition  of  fermentation,  but  it  is  so  in  virtue  of  its  being 
a  vehicle  of  the  germs  of  the  ''  ferments." 

What  is  the  true  nature  of  these  germs?  Do  they  not 
require  oxygen,  in  order  to  pass  from  the  state  of  germs  to 
that  of  adult  ferments,  such  as  are  met  with  in  the  products 
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undergoing  fermentation?  I  have  not  yet  arrived  at  any 
fixed  conclusion  with  respect  to  these  grave  questions.  I  am 
endeavouring  to  pursue  the  inquiry  with  all  the  attention  it 
merits ;  but  the  reaUy  capital  difficulty  of  these  studies  con- 
sists in  the  isolated,  individual  production  of  the  various 
ferments.  I  may  assert  that  there  are  a  great  many  distinct, 
organized  ferments,  which  excite  chemical  transformations, 
varying  according  to  the  nature  and  organization  of  the 
ferment.  But  in  most  cases  the  nutriment  suitable  to 
some  allows  of  the  development  of  others  of  them,  whence 
arise  the  most  complicated  and  the  most  variable  phencnnena. 
If  we  could  only  isolate  one  of  these  ferments,  in  order 
to  develop  it  by  itself,  the  chemical  transformation  cor- 
responding to  it  would  take  place  vrith  remarkable  precision 
and  simplicity. 

I  shall,  in  a  short  time,  give  a  new  instance  of  this,  in 
describing  the  organized  ferment  proper  to  the  fermentation 
termed  ''viscous.'^ 


Researches  on  the  Corpuscles   introduced    by  the  Atmo- 
sphere into  the  Respiratory  Organs  of  Animals.    By 

M.  F.  POUCHET. 

('  Ck>inptes  Rendus/  1860,  p.  1181.) 

I  HAVE  thought  for  a  long  time  that  the  study  of  the 
bodies  conveyed  by  the  air  into  the  respiratory  passages  of 
animala  would  offer  interesting  physiological  results,  and 
throw  considerable  light  upon  the  subject  of  atmospheric 
Micrography.  Nor  have  I  been  deceived  in  this.  In  fact, 
in  almost  every  class  of  animals,  the  examination  of  the 
respiratory  apparatus  clearly  reveals  the  various  modifi- 
cations of  the  mediiim  inhabited  by  them.  But  it  seemed 
to  me  that  the  most  important  notions  on  this  subject  would 
be  presented  in  those  animals  in  which  the  air  penetrates 
the  most  deeply  into  the  organism.  Birds,  consequently, 
have  become  the  objects  of  particular  attention,  seeing  that 
in  them  the  air,  after  traversing  the  lungs,  pervades  not  only 
the  different  cavities  of  the  trunk,  but  reaches  also  the  inte- 
rior of  the  osseous  system.  In  these  animak  I  have  devoted 
particular  attention  to  the  examination  of  the  bones  which 
contain  most  air,  and  chiefly  to  the  humerus.    And  ajs  in 
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these  situations  the  corpuscles^  once  introduced^  escape  only 
with  great  difScuItj^  owing  to  the  immobility  of  the  walls 
and  the  irregularities  of  their  anfractuosities^  we  there  find 
ample  vestiges  of  all  the  matters  conveyed  by  the  air  into 
the  respiratory  organs. 

The  examination  of  animals  living  in  the  midst  of  towns^ 
and  in  the  interior  of  our  dwellings,  will  excite  surprise  by 
the  enormous  quantity  of  starch-grains  contained  in  tbeir 
respiratory  organs.  In  birds,  corpuscles  of  this  nature  will 
be  discovered  in  great  abundance,  even  in  the  interior  of  the 
bones,  and  together  with  them  will  be  observed,  in  profusioh, 
particles  of  sooty  matter  and  filaments  derived  from  the 
various  fabrics  of  which  our  clothes  are  made.  But  the  fiir- 
ther  the  creature  lives  from  towns,  the  more  remote  and 
wild  its  habitation,  the  more  rare  also  become  all  these  cor- 
puscles in  the  inspired  air.  Under  these  circumstances^ 
scarcely  any  traces  of  the  sort  can  be  observed.  Fre- 
quently, even  not  a  single  particle  of  the  kind  in  question 
will  be  observed  in  animals  or  birds  living  altogether  in  the 
midst  of  forests ;  in  these  animals,  on  the  other  hand,  the 
whole  respiratory  apparatus  is  filled  with  abundant  debris  of 
plants, — epidermis,  chlorophyll,  fee. 

The  amylaceous  particles  disseminated  either  in  the  atmo- 
sphere or  in  the  interior  of  animals  present  two  conditions — 
they  are  either  in  the  normal  state  or  cooked.  In  the 
majority  of  cases  the  starch  is  found  in  the  former  condi- 
tion ;  but,  nevertheless,  we  firequently  meet,  in  the  atmo- 
sphere, and  in  all  the  cavities  of  animals  into  which  the  air 
enters,  with  starch-grains,  either  simply  swelled  or  entirely 
burst  by  the  action  of  heat.  The  latter  certainly  proceed  only 
from  minute  particles  of  bread  carried  about  by  the  move- 
ments of  the  atmosphere.  This  panified  starch  is  readily 
recognised  by  its  enormous  size  and  ruptured  condition,  and 
by  the  action  of  iodine,  which  does  not  produce  in  it  the 
same  bright  colour  as  it  does  in  ordinary  starch-grains. 

The  birds  which  inhabit  the  interior  or  live  in  the  close 
vicinity  of  towns  do  not  obtain  this  abundance  of  amyla- 
ceous particles  simply  fit>m  the  air  they  inspire ;  they  derive, 
besides  this  source,  an  abundant  supply  from  the  foliage  of 
the  trees  amidst  which  they  pass  part  of  their  lives.  In 
fact,  on  examining  the  surface  of  the  leaves  of  trees  in  the 
neighbourhood  of  cities,  when  they  have  not  been  washed  for 
some  days  by  rain,  abundance  of  specimens  of  every  sort  of 
corpuscles  carried  in  the  atmosphere  will  be  found  on  them, 
and,  universally,  a  considerable  quantity  of  starch-grains, 
together  with  sooty  and  siliceous  particles.     On  a  single  leaf 
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of  a  Horse-chestnut^  growing  in  the  garden  of  the  Ecole  de 
Medecine  at  Bouen^  I  have  counted  about  thirty  grains  of 
wheat-starchy  either  in  the  natural  or  panified  condition. 

The  search  for  atmospheric  corpuscles  in  the  respiratory 
passages  is  easily  made.  It  consists  simply  in  the  passing  of 
a  stream  of  water  through  these  passages^  and  the  collection 
and  examination  of -the  fluid.  For  this  purpose  I  inject 
the  trachea^  by  means  of  a  syringe,  and  when  the  lungs  are 
distended  with  water,  make  incisions  into  them,  and  care- 
AiUy  collect  all  the  fluid  that  escapes,  repeating  the  injec- 
tion several  times. 

In  birds  I  inject  the  trachea,  and  when  the  water  has 
traversed  the  lungs  and  filled  all  the  air-cavities  of  the 
body,  I  open  the  thoracic  cavity,  and  collect  the  liquid 
which  escapes  in  a  jet.  In  all  the  experiments  the  fluid  is 
received  in  conical  vessels,  with  a  narrow  bottom,  and  when 
sufSdent  time  has  elapsed  to  allow  all  the  corpuscles  to  sub- 
side these  are  removed  by  means  of  a  very  slender  pipette, 
and  submitted  to  microscopic  examination.  The  atmo- 
spheric corpuscles  may  be  collected  from  the  hollow  bones 
by  the  same  mode  of  procedure.  To  efiect  this,  I  insert  the 
tube  of  a  syringe  into  the  orifice,  by  which  the  air  pene- 
trates into  the  cavity,  and  then  make  a  section  of  the  bone 
at  the  opposite  end.  The  water  injected,  at  first  gently, 
and  afterwards  with  great  force,  in  order  to  carry  along  with 
it  the  smallest  corpuscles,  is  received  in  champagne-glasses 
and  examined.  Studied  in  this  way,  the  respiratory  organs 
afibrd  a  faithful  idea  of  the  life  of  the  animals.  Not  only 
does  the  examination  reveal  to  us  what  sites  of  habitation 
the  animals  prefer,  and  their  kind  of  food,  but  even,  when 
they  are  domesticated,  the  profession  followed  by  their 
owners. 

I  have  found  in  the  air-passages  of  man  the  same  atmo- 
spheric  corpuscles  as  are  with  met  in  animals.  In  the  bodies 
of  two  persons  who  died  in  one  of  our  hospitals,  a  man  and 
a  woman,  whose  lungs  I  injected,  I  found  a  large  quantity 
of  wheat-starch,  either  normal  or  panified ;  particles  of  silex 
and  of  glass ;  fragments  of  dye-wood,  of  a  beautiful,  red 
colour;  fragments  of  dress  and,  lastly,  a  larva  of  a  micro- 
scopic arachnidan,  still  living. 

It  was  rational  to  conclude  that,  at  certain  times,  the 
expectoration  should  contain  corpuscles  similar  to  those  I 
have  described  in  the  lungs.  And  this  is  actually  the  case; 
I  have  here  met  with  normal  and  panified  starch-grains, 
particles  of  soot,  the  debris  of  plants,  filaments  of  wool  or 
cotton  of  various  colours,  particles  of  silex,  &;c. 
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A  fowlj  brought  up  in  a  paved  court  at  Bouen,  afforded  in 
its  respiratory  saccuU  an  enormous  quantity  of  wheat-starch, 
normal  and  panified.  Besides  which  they  contained  numer- 
ous filaments  of  cotton  and  of  hnen^  and  an  abundance  of 
sooty  particles;  there  were  but  a  very  few  siliceous  grains, 
a  circumstance  probably  owing  to  the  habitation  in  which 
the  bird  had  existed.  The  humerus  of  this  bird  also  con- 
tained much  starchy  particles  of  soot^  a  considerable  number 
of  cotton  and  linen  filaments^  and  even  some  grains  of 
potato-starch  and  of  glass. 

Thinking  that  in  animals  living  in  localities  where  starchy 
matters  formed  an  object  of  trade^  the  abundance  of  amy- 
laceous particles  would  be  still  greater^  I  procured  two  young 
chickens  which  had  been  kept  for  two  months  by  a  baker. 
My  surmise  was  not  unfounded.  The  whole  of  the  respi- 
ratory organs  in  these  chickens^  notwithstanding  their  youth, 
contained  an  amount  of  starch  surpassing  that  which  I  had 
found  in  the  fowl. 

A  pigeon  taken  from  a  dove-cot  in  the  middle  of  the  town 
presented^  in  its  respiratory  passages,  besides  particles  of  silex 
and  soot,  the  d^ris  of  stuff  of  various  colours  and  a  few 
grains  of  potato-starch,  together  with  a  considerable  amount 
of  wheat-starch  of  all  sizes,  and,  above  all,  an  enormous 
quantity  of  lentil-starch.  Even  the  humeri  contained  so 
much  of  the  latter,  that  firom  eight  to  ten  grains  were  found 
in  every  case.  I  was  unable  to  explain  the  presence  of  such 
an  abundance  of  lentil-starch  in  a  bird  which  always  swallows 
seed  without  bruising  it.  But  I  very  soon  discovered  the 
source  on  examining  the  floor  of  the  dove-cot.  This  was  com- 
pletely covered  with  the  dung  of  the  pigeons,  containing  an 
enormous  quantity  of  this  sort  of  starch,  which  had  passed 
through  the  intestines  unaltered.  In  flying  about  in  their 
dwelling  the  birds  difl^ed  this  in  the  air,  and  it  thus  gained 
an  entrance  into  their  respiratory  organs. 

The  examination  of  a  bird  which  is  ordinarily  kept  only 
in  wealthy  establishments  affords  another  proof  of  what 
has  been  said.  In  fact,  the  numerous  vestiges  of  magnificent 
stuffs  exhibited  in  its  respiratory  organs  manifestly  recalled 
the  luxurious  dresses  or  works  of  those  amongst  whom  it  had 
it  had  lived.  This  bird  was  a  peacock.  Unfortunately  I  had 
at  my  disposal  only  its  humeri ;  but  having  injected  them,  I 
was  really  struck  with  the  abundance  of,  and  the  splendid 
colours  presented  by,  all  the  fragments  of  stuffs  contained  in 
these  bones.  I  found,  besides  a  considerable  quantity  of 
wheat-starch,  numerous  filaments  of  wool  and  of  silk  of  the 
pst  magnificent  blue,  of  a  beautiful  rose,  and  bright  green. 
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The  lungs  of  a  Mouse  also  afforded  starchy  silex^  and 
Boot^  but  in  far  less  quantity  and  in  far  smaller  fragments 
than  in  the  birds. 

But  if  our  attention  be  directed  to  wild  birds^  residing  at  a 
distance  from  cities^  we  observe  a  totally  different  thing. 

A  Gray  Falcon  (Fako  cineraceus,  Mont.),  killed  in  a  large 
forest  two  leagues  from  any  habitation^  did  not  afford  the 
least  trace  of  starchy  either  in  its  air-passages  or  within  the 
bones.  There  were  met  with  only  a  few  particles  of  soot 
and  silex ;  and  not  a  single  filament  of  any  kind  of  tissue 
was  recognised.  But^  on  the  contrary,  all  the  air- passages 
were  filled  with  an  abundance  of  the  detritus  of  plants  and 
debris  of  insects. 

In  another  wild  bird  {Pums  viridis,  Linn.)  I  found  in 
the  air-passages  only  an  insignificant  quantity  of  starchy  and 
very  little  soot  and  silex. 

In  some  frogs  taken  in  the  basins  of  the  Jardin  des  Plantes 
at  Rouen,  which  is  situated  close  to  numerous  factories 
and  in  a  populous  quarter,  the  lungs  have  always  afforded 
a  notable  quantity  of  starch,  an  abundance  of  particles  of 
charcoal  and  coal-soot,  together  with  numerous  fragments  of 
silex  and  vegetable  debris.  Besides  these,  filaments  of  cotton, 
raw  or  manufactured,  were  extremely  abundant.  The  respi- 
ratory organs  of  these  animals  also  contained  Navicuke, 
diatoms,  papilionaceous  scales,  the  stems  of  mucedinous  fungi, 
and  fragments  of  Confervse. 

If,  again,  we  explore  the  respiratory  passages  of  some 
animals  which,  although  living  in  a  state  of  liberty,  are  in 
the  habit  of  frequenting  our  dwellings,  we  find  in  them 
evident  vestiges  of  their  double  existence,  wild  and  domestic. 

A  Jackdaw  afforded  a  striking  instance  of  this.  Its  respi- 
ratory organs  contained  a  very  considerable  quantity  of 
wheat-starch ;  and  what  was  very  remarkable,  an  enormous 
number  of  sooty  particles — a  circumstance  which  is  accounted 
for  by  the  almost  habitual  abode  of  this  bird  on  the  lofty 
buildings  of  towns.  There  were  found  also,  in  its  air-sacs, 
numerous  filaments  of  cotton  and  abundant  d^ris  of  plants. 

In  all  my  observations,  which,  without  exaggeration, 
might  be  counted  by  hundreds,  I  have  never  met  with  either 
a  sinffle  spore  or  a  single  ovum  of  a  microzoon,  nor  with 
any  encysted  animalcule.  Moreover,  if  in  all  these  minute 
researches  I  have  always  been  able  to  detect  starch-grains 
wherever  they  existed,  is  it  possible  that  the  atmospheric  spores 
and  ova  alone  should  have  escaped  detection?  The  ova  of 
certain  Paranuecia,  being  *0420  mm.  in  diameter,  and  conse- 
quently surpassing   considerably  in  bulk  the  largest  grains 
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of  wkeat-Btarch,  whose  diameter  does  not  exceed  -0336  mm., 
if  they  really  existed  in  the  atmosphere  in  sufficient  quantity 
to  explain  the  generation  of  Infusoria,  whose  apparition 
astonishes  and  stapifies  us,  should  have  been  immediately 
discovered  in  the  same  situations,  and  far  more  easily  even, 
than  the  starch-grains,  seeing  that  they  ou^ht  to  exist  in 
much  greater  numbers.  To  a  negation  of  this  kind,  in  the 
actual  state  of  science,  but  one  answer  is  possible — ^how 
these  ova. 


On  Chitiitx.    By  M.  A.  Baitb.    . 

In  'Reicherfs  Archiv'  for  I860,*  part  1,  M.  A.  Baur 
has  published  an  interesting  memoir  on  the  chitinous  tendons 
of  Articulata,  and  their  relation  to  the  change  of  skin. 
The  simplest  and  oldest  view  of  these  structures  regarded 
them  as  being  nothing  more  than  inward  prolongations  of 
the  outer  skeleton,  resembling  true  tendons,  but  not  as 
corresponding  to  those  of  the  Vertebrata,  which  consist 
of  connective  tissue.  Leydig,  on  the  other  hand,  considers 
that  these  tissues  do  correspond  to  one  another,  and  that, 
while  the  tendons  of  Vertebrata  often  become  bony,  those 
of  Articulata  tend  to  change  themselves  into  chitine. 

If,  indeed,  as  has  been  supposed  to  be  the  case,  the  chitine 
and  connective  tissue  of  the  tendons  are  in  continuous 
connexion,  and  pass  gradually  into  one  another,  then  we 
should  be  forced  to  consider  them  as  nearly  allied,  and  that 
chitine  is,  in  fact,  a  modification  of  connective  tissue. 

This  view  of  the  question  is  maintained  by  Leydig,  but  on 
the  other  hand  is  opposed  bv  Hackel  and  Kollik^r,  accord- 
ing to  whom  the  chitine  of  the  Articulata  is  a  laminated 
secretion  of  the  epithelial  cellular  layer.  The  external  chitine 
is  known  to  be  continuous  with  the  intima  of  the  intestinal 
canal,  and  this  latter  is  admitted  by  Leydig  to  be  a  secretion 
of  the  epithelium.  The  theory  supported  by  Hackel  and 
Kolliker  has,  therefore,  this  advantage,  that  it  does  not 
disunite  structures  which  are  histolo|ically  identical,  bu^ 
considers  the  whole  chitine  skeleton  of  the  Articulata  from 
one  point  of  view.  If,  however,  it  is  correct,  then  it 
becomes  a  general  characteristic  of  chitine  that  it  always 
forms  the  boundary  of  free  surfaces,  or  the  lining  of  those 
that  arp  turned  inwards. 


BAVH,    ON    CHITINE.  265 

To  tbis  law^  however^  chitinous  tendons  must^  according 
to  the  ordinary  opinion^  form  an  exception^  since  in  them 
the  chitine  forms  a  solid  substance,  and  is  continiXoos 
with  connective  tissue.  An  epithelial  secretion  and  con- 
nective tissue  cannot^  however^  possibly  be  continuous  with 
one  another^  since  they  must,  at  leasts  be  separated  by  the 
epithelial  layer  to  which  the  former  owes  its  existence.  If^ 
therefore,  chitine  ur  the  secretion  of  an  epithelial  layer^ 
the  tendons  may  pass  into  it,  or  may  pass  into  the  connective 
tissue,  but  assuredly  not  into  both.  In  the  first  case 
the  apparent  chitine  of  the  tendon  is  really  a  process  of 
the  outer  skeleton ;  in  the  latter  it  is  true  connective  tissue. 
Hackel  endeavours  to  prove  the  latter  of  these  two  alterna- 
tives, considering  that  the  chitine  of  chitinous  tendons  pos- 
sesses neither  the  fine  canals  nor  the  cell-impressions  which 
are  found  in  true  chitine.  According  to  Leydig,  on  the 
contrary,  chitinous  tendons  prove  that  ordinary  chitine 
is^  in  fact^  a  modification  of  connective  tissue. 

The  controversy  may  be  reduced  to  the  following  questions : 
<— *Are  the  chitinous  tendons  continuous  with  the  outer  skeleton 
only,  with  the  connective  tissue  only,  or  do  they  pass 
insensibly  into  both?  In  the  first  case  the  tendon  is  a 
continuation  of  the  outer  integument,  in  the  second  it  is 
composed  of  modified  connective,  and  in  the  third  case  the 
chitinous  outer  skin  must  itself  be  regarded  as  an  abnormal 
form  of  connective  tissue. 

In  the  ordinary  state  of  the  tissues  these  problems  are 
difficult  of  solution,  but  they  become  comparatively  easy 
if  we  examine  an  animal  at  the  time  of  moulting.  It  is 
well  known  that  the  tendons  are  cast  with  the  skin.  If 
one  takes  a  crayfish  which  is  just  about  to  moult,  we  shall 
find  the  soft  new  skin  lying  under  the  hard  old  one :  if  we 
now  isolate  the  mandibular  muscle,  so  that  on  the  one  side 
it  is  atta^ed  to  the  back  of  the  cephalothorax^  while  on 
the  other  its  tendon  is  united  to  the  mandible;  and  if  we 
remove  firom  the  latter  its  old  chitinous  covering,  which 
can  generally  be  effected  without  much  difficulty^  the 
chitinous  tendon  will  come  away  also.  The  muscle  does 
not,  however,  thereby  lose  its  attachment  to  the  tendon,  but 
as  uftder  the  old^  hard  skin  of  the  mandible,  a  new  and  soft 
.one  is  formed,  so  also,  instead  of  the  old  tendon,  we  find  a 
new  tendon,  which  is  attached  to  the  new  mandible.  The 
new  tendon  resembles  the  old  one  in  form  and  sculpture^ 
but  it  differs  from  it  in  consistence ;  and  also  in  this,  that, 
while  the  old  tendon  is  apparently  solid,  the  new  one  is 
distinctly  tubular — and,  in  fact,  the  old  tendon  lies  in  the 


266  BAUE^   ON    CHITINB. 

hollow  of  the  new  one.  The  new  tendon,  however, 
remains  hollow  only  for  a  short  time;  and  when  the  old 
one  has  been  pulled  out,  its  walls  gradually  dose  in  upon 
one  another,  and  it  soon  puts  on  the  appearance  of  a  solid 
body. 

The  int^uments  of  the  crayfish  consist,  as  Hackel  has 
correctly  shown,  of  an  outer  layer  of  chitine  and  an  inner 
skin  composed  of  connective  tissue.  These  two,  however,  are 
never  continuous  with  one  another,  but  are  always  separated 
by  a  number  of  cells,  or  rather,  perhaps,  of  nuclei,  which  form 
a  single  layer,  and  are  specially  evident  at  the  time  of  moaIt-> 
ing.  The  new  layer  of  chitine  is  formed  between  the  old  one 
and  this  layer  of  cells,  and  it  is  therefore  evidently  produced 
by  them.  The  connective  tissue,  which  is  of  variable  thick- 
ness, has  therefore  no  chitinogenous  function,  and  serves  only 
as  a  substratum  for  the  true  chitinogenous  layer.  At  the 
time  of  moulting  another  layer,  that  is  to  say  the  new  chitine, 
is  added  to  the  three  layers  always  present ;  this  is  equally 
true  for  the  tendon  as  for  the  mandible,  but  with  this  differ- 
ence, that  the  latter  being  a  projection,  and  the  former  an 
inversion  of  the  skin,  the  order  of  sequence  of  the  layers  is 
reversed.  This  structure  is  not  confined  to  the  main  stem 
of  the  tendon,  but  is  repeated  in  its  branches ;  each  one  of 
these  presents  the  same  arrangement,  but  the  outer  con- 
nective tissue  increases  in  size  at  the  expense  of  the  chitine, 
which  finally  disappears  where  the  muscle  commences,  so  that 
the  sheath  of  the  muscle  is  formed  by  the  expansion  of  the 
layer  of  connective  tissue  only. 

Hackel  denies  that  the  pore-canals,  which  are  so  character- 
istic of  true  chitine,  exist  in  chitinous  tendons.  Certainly  in 
a  longitudinal  section  no  trace  of  them  can  be  perceived ;  but 
if  the  tendon  is  cut  transversely,  besides  the  laminar  structure 
a  radial  shading  may  be  perceived,  Uke  that  which  is  seen  in 
sections  made  at  other  parts  of  the  chitine  skeleton,  and 
which  is  referred  to  the  presence  of  pores.  Here,  however, 
evidently  no  pores  are  present ;  and  without  wishing  to  deny 
that  they  do  occur  in  other  parts,  it  may  at  least  be  asked 
whether  the  appearance  presented  has  not  been,  in  this 
respect,  misunderstood.  The  cell-impressions  are  also  absent 
in  the  chitine  of  tendons,  as  indeed  in  some  other  pdSis  of 
the  skeleton,  but  certainly  these  two  differences  are  not 
sufficient  to  prove  that  the  tissue  in  question  is  not  true 
chitine. 

The  principal  conclusions  to  which  M.  Baur  arrives  are 
that  the  so-called  chitine  tendons  are  inwardly  projecting,  ori- 
gUially  tubular,  subsequently  solid,  and  more  or  less  branched 
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portions  of  the  general  integument.  2dly.  That  the  tendon  is 
composed  of  the  same  layers  as  the  skin^  but  with  an  inverted^ 
concentric  arrangement.  Thus  the  external  chitine  of  the 
outer  skin  is  continuous  with  the  inner  chitine  skeleton  of  the 
tendon^  the  lower  connective-tissue  layer  of  the  skin  with 
the  connective-tissue  sheath  of  the  tendon^  and  this  only  is 
immediately  connected  with  the  connective  tissue  of  the 
muscle.  8dly.  The  chitinous  skeleton  of  the  tendon  is  cast 
with  the  skin  at  every  moult ;  and  this  is  true^  not  only  of 
the  main  stem^  but  also  of  its  finest  branchlets.  4thly.  Con- 
tinuity between  chitine  and  connective  tissue  never  occurs 
but  in  the  finest  branches  of  the  tendons^  as  everywhere  else 
they  are  separated  by  a  layer  which  secretes  the  chitine. 
6thly.  The  chitine  of  the  tendons  does  not  in  reality  difi'er 
from  that  of  the  general  integument ;  the  apparently  fibrous 
condition^  and  the  longitudinal  striation,  and  the  capability  of 
being  splits  all  arise  from  the  folding  of  the  homogeneous 
lamellse^  which  takes  place  after  the  removal  of  the  old 
tendon,  and  when  the  young  chitine  has  already  attained  a 
certain  degree  of  hardness. 

The  chitine  of  the  tendons  forms  therefore  no  exception  to 
the  general  rule,  that  this  structure  occurs  only  as  a  cover- 
ing of  tree  surfaces;  and  the  chitinous  tendons  can  no  longer 
be  relied  on  as  a  proof  of  the  connexion  which  has  been  sup- 
posed to  exist  between  chitine  and  connective  tissue.  Since, 
however,  the  chitine  of  tendons  possesses  no  pores,  nor  any 
cell-like  impressions,  these  conditions  can  no  longer  be  re- 
garded as  necessary  to  true  chitine,  and  the  characteristics  of 
chitine  are  therefore  reduced  to  these,  that  it  bounds  sur- 
faces, consists  of  a  variable  number  of  homogeneous  lamella, 
possesses  a  certain  power  of  resisting  chemiciEd  agents,  and  is 
constantly  accompanied  by  a  soft  and  thin  layer,  consisting  of 
a  simple  series  of  nuclei  connected  together  by  a  molecular 
substance.  Taking  it  therefore  for  proved  that  chitine  is  not 
to  be  regarded  as  a  form  of  connective  tissue,  M.  Baur  con- 
cludes lus  memoir  by  considering  in  what  manner  it  is  pro- 
duced by  the  chitinogenous  layer.  This  might  be  effected  in 
two  ways;  either  this  layer  might  be  changed  into  chitine,  in 
which  case  it  must  be  regarded  as  an  immature  form  of  chi- 
tine; or  the  chitine  might  be  directly  produced  by  the 
chitinogenous  layer.  In  the  first  of  these  cases,  however, 
we  ought  to  find  layers  in  every  intermediate  state  between 
chitinogenous  tissue  and  true  chitine,  which  is  by  no  means 
the  case.  On  the  contrary,  even  the  youngest  lamelke  are 
true  chitine,  and  show  no  resemblance  to  the  chitinogenous 
laver. 
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It  would  seem  therefore  that  KoUiker  and  Hackel  are 
right  in  oonsidering  that  chitine  is  secreted  by  a  subjacent 
chitinogenous  tissue ;  thoughi  as  this  latter  cannot  be  broken 
up  into  separate  cells^  it  may  be  doubted  whether  it  can  be 
correctly  termed  a  layer  of  epithelial  cells. 
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The  VoBe-pieoerFinder.^-Mj  observations  on  the  nose-pieee 
finder  (inserted  in  yoor  last  number)  have  drawn  me  into 
a  little  controveray  with  a  scientific  gentleman  of  great  micro- 
scopic experience.'^ 

He  says^  "  I  have  just  read  your  remarks  on  the  applica- 
tion of  the  double  nose-piece  as  a  '  finder.'  It  is,  of  course, 
as  good  a  one  as  we  can  have,  provided  the  object  is  large 
enough,  or  sufficiently  opaque,  to  be  seen  by  the  1^  ol^'ective  * 
but  when  it  is  with  great  difS^culty  seen  with  the  1-inch,  the 
'  nose-piece,  as  a  finder,  is  useless,' ''  &c. 

He  then  instances  several  of  the  smallest  examples  of 
DiatomacesB  (e.  g.  Eunotia  Bactriana),  which  are  so  exceed- 
ingly minute  and  (when  prepared  in  balsam)  so  exquisitely 
hyaline,  that  it  is  to  be  doubted  if  they  can  be  discriminated 
with  so  low  a  power  as  l^inch,  fee. 

These  objections  have  set  me  upon  a  very  careful  course  of 
examination  and  trial ;  for  nothing  could  be  more  unpleasant 
to  me  than  to  find  that  I  had  misled  any  one  by  an  erroneous 
statement.  But  I  am  happy  to  say  that  the  result  has  been 
rather  a  corroboration  of  my  former  assertions,  with  only  this 
modification,  that  more  ought  to  have  been  said  on  the 
subject  of  eye-pieces ;  for  a  l^inch  objective  acting  along 
with  eye-piece  ▲  is  very  different  from  the  same  with  eye- 
piece D,  &c.  Then,  again,  eyesights  differ  in  quality ;  some 
individuals  being  able  to  see  a  smaller  speck  with  a  2-inch 
objective  than  others  can  with  1-inch,  and  so  on. 

With  li-inch  objective  and  eye-piece  a  I  can  very  dis- 
tinctly see  the  spot  in  the  centre  of  P.  angulatum.  With 
eye-piece  d  an  object  not  a  fourth  part  that  size  might  be 
seen  so  as  to  be  perfectly  recognised. 

The  same  combination  will  also  distinctly  show  the  reticu- 
lations on  a  scale  of  Morpho  Menelaus. 

•  Mr.  F.  Kitton,  of  Norwich. 
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Moreover,  some  persons  do  not  use  a  lower  power  than 
1-iuch ;  and,  if  so,  and  that  lens  be  employed  as  the  ''finder*' 
with  eye-piece  d,  I  do  not  believe  there  is  any  organic  object 
that  cannot  be  distinctly  discerned  thereby;  as  that  com- 
bination will  clearly  show  a  particle  sutBciently  small  to 
p€iss  through  the  mesh  in  the  above-mentioned  scale  (taken 
from  the  under  side  of  the  wing),  which  meshes  I  find,  by 
micrometrical  measurement,  to  average  about  ^o^^th  of  an 
inch  in  length  and  td.t>Vv^^  ^  breadth.'^ 

This,  as  formerly  said,  I  will  undertake  to  prove  to  any 
one  who  may  think  it  worth  while  to  come  here  for  the 
purpose. 

So  that,  to  shorten  the  matter  as  much  as  possible,  the 
entire  question  may  be  resolved  into  the  following  heads : 

Ist.  The  double  nose-piece  is  amply  sufficient  for  the  im- 
mediate finding,  with  the  highest  powers,  of  all  the  generality 
of  objects,  even  those  which  are  totally  invisible  to  the  un- 
assisted eye. 

2d.  Those  objects  that  are  difficult  of  detection  with  so 
low  a  power  as  l|-inch  are  (comparatively)  very  limited  in 
number ;  and  that  any  of  them  are  impracticable  (with  eye- 
piece d)  I  have  great  doubt. 

3d.  JSyesight  difiers  greatly  in  quality  in  different  people ; 
so  that  mieroscopists  must  be  cautious  in  pronouncing  *^  that 
will  never  do,''  &c.,  when  the  whole  truth  is,  that  will  never 
do  for  me. 

For  my  own  part  I  am  more  and  more  pleased  with  the 
''nose-piece  finder,'*  and  4im  using  it  continually,  to  my 
very  great  comfort ;  but  for  the  benefit  of  those  who  are  not 
satisfied  with  it,  and  are  especially  bent  on  screwing  their 
unfortunate  optic  nerves  to  hunt  out  those  excruciatingly 
small  objects  which  they  cannot  find  with  inch  objective  and 
eye-piece  n,  it  may  be  well  to  state  that  of  all  the  finders 
hitherto  devised  on  the  graduated-plate  system,  Mr.  Kitton 
gives  the  preference  to  that  of  Mr.  Maltwood,  described  in 
your  journal  for  April,  1858. 

In  conclusion,  my  remarks  have  been  given  upon  the 
principle  of  "  valeat  quantum  valere  potest/'  and  my  readers 
will  now,  of  course,  do  as  they  please  in  the  matter ;  but  I 
cannot  refrain  from  giving  them  a  well-meant  caution,  that 
the  less  they  strain  their  "  visual  optics  "  over  these  almost 

*  These  measurements  were  made  by  means  of  the  good  old  staji^e-micro- 
meter,  with  wliich  Mr.  Powell  used  to  sapplj  his  instruments  many  years 
af^.  I  think  highly  of  it,  and  do  not  know  why  it  is  now  so  rarely  made. 
One  turn  of  the  wheel  is  the  ^th  of  an  inch ;  and  the  wheel  being  divided 
into  100  degrees,  one  degree  equals  -niboDth. 
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infinitesimally  minute  '^  marvels  of  the  microscope  ^*  the 
better  it  will  be  for  them  if  they  are  spared  to  enter  those 
years  of  senility  to  which^  I  regret  to  say,  I  am  rapidly 
approaching;  or,  in  vulgar  speech,  you'll  smart  for  it  if  you 
live  to  be  old  fellows. — Henbt  U.  Jamson,  Pennsylvania 
Park,  Exeter. 

Composition  of  a  Blue  Traiupaient  Iigecting  Plaid  for  Anato- 
mical and  Pathological  Prcparation8.-7-Not  having  been  very 
fortunate  in  preserving  microscopic  injections  of  tissues  made 
with  the  very  beautiful  blue  fluid  recommended  for  the  pur- 
pose by  Dr.  Lionel  Beale,*^  I  was  induced,  in  conjunction 
with  Professor  Barker,  of  Dublin,  to  endeavour  to  discover  a 
blue  fluid  of  a  less  fugitive  disposition  than  the  one 
alluded  to. 

Having  performed  many  experiments  with  diflerent  inject- 
ing fluids,  we  found  that  tissues  injected  with  a  colour  of  the 
same  chemical  composition  as  TumbuU's  blue,  are  not  so 
liable  to  fade  as  those  injected  with  the  Prussian  blue. 

When  ferridcyanide  of  potassium  is  added  to  a  salt  of  the 
protoxide  of  iron,  a  beautiful  blue  precipitate  is  the  result. 
It  is  somewhat  brighter  in  tint  than  Prussian  blue,  and  its 
colour  is  unexceptionable. 

Having  been  very  successful  in  preserving  preparations  made 
with  this  blue,  we  thought  we  should  not  lose  any  time  in 
mentioning  the  proportions  we  found  to  answer  best  for 
making  a  free-running  injection. 

Composition  of  the  blue  fluid : 

Purified  sulphate  of  iron 
Ferridcyanide  of  potassium  • 
Glycerine  (Price's) 
Wood  naphtha  or  pyro-acetic  spirit 

Spirits  of  wine 

Water 


10 

grs. 

32 

if 

1 

oz. 

1^  drachm 

1 

OZ. 

4 

y> 

Dissolve  the  sulphate  of  iron  in  one  ounce  of  the  water,  and 
the  ferridcyanide  of  potassium  in  another  ounce,  then  gra* 
dually  mix  the  two  solutions  in  a  large  bottle,  shaking  well 
during  the  mixture.  Next  add  the  naphtha  to  the  spirit,  the 
glycerine,  and  the  remainder  of  the  water.  Finally,  add  this 
mixture  to  the  Tumbull's  blue,  and  again  shake  well  while 
they  are  mixing. 

Those  familiar  with  Dr.  Scale's  fluid  will  perceive  that  the 
difference  between  it  and  the  one  we  recommend  only  con- 

*  'How  to  Work  with  the  Microscope/  p.  78. 
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Bists  in  the  materialB  for  making  the  blne^  the  other  in- 
gredients are  similar  to  his,  and  we  have  found  them  to 
form  an  admirable  combination  for  suspending  the  inaoliible 
and  minutely  divided  precipitate. 

In  order  to  mount  injections  made  with  the  TumbuU's  Une, 
the  following  plan  is  recommended : 

If  the  injected  sections  will  bear  it^  they  should  be  well  and 
repeatedly  washed  with  cold  water.  Portions  of  the  kidney; 
for  instance,  we  have  left  in  water  for  three  or  four  dajB, 
changing  the  latter  frequently  during  the  period.  When 
thoroughly  washed,  they  should  be  placed,  for  a  week  or 
more,  in  glycerine,  acidified  with  dilute  muriatic  acid,  and, 
lastly,  mounted  in  cells  with  some  of  the  following  solution. 

Composition  of  the  preservative  fluid  for  the  blue  in- 
jections : 

Glycerine  (Price's)        ....        5  drachma. 

Creasote  and  naphtha  fluid  (Beale's^)     .        \  drachm. 

Dilute  muriatic  acid     ....        a  trace. 

Mix. 
— Bbn.  Wills  Bicha&dson,  F.E.C.S.I.,  Dublin. 

On  SstravasatioBs  of  Blood,  and  the  produetLni  of  AnsmiiBiB 
oansed  by  Parasites..—^^  interesting  paper  on  this  subject, 
chiefly  with  reference  to  appearances  often  observed  in  the 
frog,  is  published  (Beichert  and  Du  fiois  Beymond's 
'  Archiv '  for  1860,  p.  195)  by  Louis  Waldenburg.  The  con- 
clusions at  which  the  author  arrives  are  the  following : 

1.  The  hsematode  cysts  of  the  frog  contain  altered  blood, 
due  to  extravasations  produced  by  nematode  worms  which 
have  migrated  into  the  blood-vessels. 

2.  The  homy  filaments  met  with  in  the  mesentery  and 
coats  of  the  intestine  in  frogs  are  bodies  of  foreign  origin, 
which  have  gained  admission  from  without  into  the  circula- 
ting system  of  the  animal.  They  are  lodged  in  true 
aneurismal  swellings  of  the  blood-vessels  caused  by  their 
presence,  are  surrounded  by  a  thrombus,  and  are  at  the  same 
time  the  cause  of  the  numerous  minute  cysts  observed  in 
their  vicinity,  and  which  ere  also  to  be  regarded  as  encysted 
aneurisms. 

8.  The  pigment-follicles  attached  to  the  vessels  in  the 
spleen,  liver,  and  kidney  of  fish,  and  which  contain  Psoro* 
spermia,  are  also  aneurisms  caused  by  animals  from  which 
the  Psorospermia  are  derived,  and  which  animals  are  found  in 
the  vessels. 

•  '  How  to  Work  with  tlie  Microscope/  p.  30. 
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On  a  HAW  Bea|;ent  for  the  Exhibition  of  the  Azift-Cylmders  in 
Henres.^!  believe  the  fact  I  am  about  to  state  worth  publi- 
cation^ as  I  am  not  acquainted  with  any  other  reagent  which, 
in  perfectly  fresh  nerves,  immediately  renders  the  axis- 
cylinder  so  distinctly  visible.  My  experiment  consists  in 
first  splitting  open  the  neurilemma  with  the  needle,  and 
then,  without  the  addition  of  any  fluid,  in  gently  spreading 
out  the  fibres  upon  the  glass  slide.  I  then  immediately 
place  a  drop  of  collodion  on  the  preparation,  and  cover  it  with 
the  thin  glass.  Immediately,  and  in  all^the  fibres,  the  most 
beautifully  defined  axis-cylmders  are  rendered  i^parent; 
the  medullary  matter  assuming  a  fine,  granular  aspect.''^ — Dr. 

EnWABD  PrLITOEB. 

High  Pow6r8.--In  a  foot-note  to  p.  145  of  the  "  Proceed- 
ings of  the  Microscopical  Society,'*  published  in  No.  XXXI 
of  the  Journal,  it  is  stated  that  Mr.  Wenham  has  constructed 
an  object-glass  of  ^^^th  of  an  inch  focal  length. 

This  announcement  was,  doubtless,  hailed  with  much 
satisfaction  by  all  who,  like  mysdf,  believed  that  the 
microscope  had  not  yet  reached  the  useful  limit  of  ampli- 
fying power,  and  microscopists  are  much  indebted  to  Mr. 
Wenham  for  his  continued  exertions  in  the  improvement  of 
the  instrument. 

It  is  not,  however,  with  a  view  to  flatter  Mr.  Wenham 
that  I  now  write,  but  to  remind  that  gentleman  that  it  will 
depend  mainly,  if  not  entirely,  upon  the  discoveries  he  may 
be  able  to  announce,  whether  the  use  of  these  high  powers 
shall  be  limited  to  himself  or  become  available  to  idl  who 
may  be  able  and  willing  to  incur  the  expense.  I  have  been 
informed  that  our  best  makers  declare  there  is  nothing  to  be 
gained  by  the  use  of  higher  powers  than  those  they  now  make, 
and  yet  Beck  and  Co.  supply  two,  Ross  three,  and  Powell 
and  Lealand  four  additional  eye-pieces  to  increase  the 
power  of  the  object-glass !  although  they  know  that,  even 
with  their  excellent  workmanship,  power  is  only  gained  in 
this  way  at  the  expense  of  light  and  (too  often)  of  defini- 
tion. This  seems  in  contradiction  to  their  declaration.  If 
nothing  be  really  gained  by  increase  of  power  in  the  object- 
glass,  why  give  us  anything  beyond  the  first  or,  at  moat, 
second  eye-piece  ?  The  truth,  however,  I  believe,  is  this.  Eye- 
pieces are  easily  made,  and  their  small  price  places  them  within 
the  reach  of  all ;  but  to  increase  the  power  of  the  object-glass 

•  Eeichert  and  Du  Bois  Reymond*s  *  Archiv  u.  d.  Anat.  Physiol./  1859, 
p.  132. 
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would  be  attended  with  difficulties^  perhaps,  at  least  for  a 
time ;  and  if  they  were  sold  at  prices  proportionate  to  those 
now  charged  for  the  -^th  and  i^th,  it  is  probable  there 
would  be  but  few  purchasers.  It  is  these  considerations,  I 
beUeye,  and  not  the  uselessness  of  higher  powers,  that  make 
our  opticians  say  nothing  is  to  be  gained  by  increasing  the 
power  of  the  object-glass. 

Mr.  Wenham  will,  I  hope,  consider  it  his  high  privilege 
to  show,  not  only  that  higher  powers  are  useful^  but  that 
they  may  be  sold  at  moderate,  yet  remunerative,  prices.  No 
one  is  more  ready  than  I  to  admit  that  the  labourer  is 
worthy  of  his  hire,  but  if  we  are  to  have  (as  I  hope  we  shall 
have)  glasses  of  much  higher  power  than  those  now  made, 
and  are  to  take  the  denominator  of  the  fraction*  expressing 
their  focal  length  as  the  number  of  pounds  sterling  of  their 
price,  it  is  certain  few  will  be  willing,  even  if  able,  to  incur 
so  large  an  outlay  upon  a  single  object-glass. — J.  Mitchell, 
Lieutenant,  Madlras  Army. 

*  Powell's  l-16th  costs  £16.  At  this  rate,  a  l-50th,  of  course,  would 
be  £50,  a  price  that  would  place  it  bejond  the  reach  of  any  bat  the  raost 
wealtiiT.  There  is  somethinff  that  I,  at  this  distance,  cannot  understand  in 
the  difference  of  prices  by  different  makers.  Powell  and  Lealand  charge 
10  guineas  for  a  l-12th,  and  Ross  £18.  But  no  one  will  say  that  one 
glass  performs  better  than  the  other — a  bit  of  information,  by  the  way, 
tuat  would  be  useful  to  people  in  the  coloniea. 
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Descriptions   of  New  Polyzoa  from  Ireland. 
By  Rev.  Thomas  Hincks^  B.A. 

The  new  species  of  Polyzoa  which  are  described  in  this 
paper  have  been  obtained  from  material  dredged  in  deep 
^ater^  off  the  coast  of  Antrim^  by  Mr.  Hyndman  of  Bel- 
fast^ whose  researches^  as  a  member  of  the  North  of  Ireland 
Dredging  Committee^  appointed  by  the  British  Association^ 
have  yielded  so  many  vtduable  results. 

Sub-order  Ghbilostovata. 

Earn  1.  Membranifobidjb. 

Gen.  1.  Mmbranipora, 

1.  M.  imbellis,  n.  sp.,  Hlncka.    Plate  XXX,  ^g,  1. 

Cells  ovate,  broad  below,  with  a  membranous  coverinff  (no  calcareous 
expansion);  margin  raised,  much  thickened,  and  beaded.  Ovicell  yerj 
prominent,  frosted,  with  a  raised  edging  round  the  front.  No  spines  nor 
avicularia. 

The  examination  of  a  large  number  of  specimens  firom 
various  localities^  exhibiting  a  striking  uniformity  of  charac- 
ter^ has  convinced  me  that  this  form  should  be  accounted  a 
species,  and  that  it  is  not  a  mere  variety  of  3f.  Flemingit, 

I  have  never  detected,  even  in  the  youngest  and  freshest 
specimens,  any  trace  of  spines  or  avicularia.  The  polyzoary 
is  generally  dull  and  opaque,  and  coarse  in  texture. 

The  size  and  distinctness  of  the  cells,  the  absence  of  the 
calcareous  expansion,  the  shape  of  the  ovicell,  and  the  want 
of  spines  and  avicularian  appendages  are  constant  characters, 
which  separate  this  species  from  M.  Flemingit. 

Common  on  shell,  fto.  Coast  of  Antrim,  Mr,  Byndman  ;  Scotland  (west 
coast) ;  Devon. 

Gen.  8.  Lepralia. 

1.  Z.  alda,  n.  sp.,  Hincks.    Plate  XXX,  figs.  2,  2  0. 

Cells  sub-OTate,  broad,  somewhat  depressed,  granular;  mouth  rounded 
aboTc,  lower  margin  straight,  with  a  notch  in  the  centre ;  an  avicularium  on 
each  side,  about  half-way  down  the  cell ;  mandible  acute,  pointing  upward. 
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Ovicell  small,  depressed*  closely  united  to  the  cell  above,  suAce  finely 
granular. 

On  shell,  coast  of  Antrim. 

2.  L.  eximia,  n.  sp.,  Hincks.    Plate  XXX,  figs.  S,  3  a. 

Cells  large,  ovate,  distinct,  granular,  punctured  round  the  margin ;  month 
sub-Quadrate,  with  a  raised  peristome,  rising  into  a  pMoint  at  each  side,  a 
broad,  rounded  denticle  within  the  lower  margin.  Ovioeil  globose,  promi* 
nent,  punctured. 

This  fine  species  grows  in  irregular,  lobulate  patclies.  Mj 
spedmeus  exhibit  neither  spines  nor  ayicularia. 

On  ahell,  ooast  of  Antrim. 

3.  L,  dUeaidea,  Bk.    Plate  XXX,  figs.  4,  4tf. 

Cells  in  straight  radiating  series ;  immersed  at  the  base,  snb-erect  abore ; 
surface  punctured  frosted ;  orifice  small,  suborbicular,  with  a  sinus  below, 
peristome  raised ;  4  to  6  marginal  spines  above ;  an  avicu labium  on  one  or 
Doth  sides  of  the  cell ;  manaible  elongated  linear,  obtuse,  directed  down- 
wards and  outwards.  Ovicell  recumbent,  punctured,  its  sides  prolonged,  so 
as  to  surround  the  mouth. 

Hab. — Antrim,  on  shell,  T.  Hinckt ;  Madeira,  /.  T.  Joknum;  Shetland, 
Barlee, 

This  species  has  been  figured  twice  already  in  former  parts 
of  Zoophytol(^^  but  on  both  occasions  from  specimens  in 
which  the  true  characters  were  not  displayed. 

An  amended  character,  therefore^  and  a  more  correct 
representation  of  the  perfect  form^  is  now  given.  Having 
been  furnished  by  Mr.  Busk  with  specimens  of  the  same 
species,  recently  received  by  him  from  Madeira,  through  the 
kindness  of  Mr.  J.  Y.  Johnson,  I  am  fully  satisfied  of  the 
identity  of  the  Madeiran  and  Irish  forms. 

The  characters  above  assigned  are  usually  to  be  found 
only  on  the  marginal  cells  of  the  patch,  which  are  also  in 
many  cases  double  the  size  of  the  older  or  more  central 
cells ;  in  the  latter  also  the  peculiar  avicularia  are  almost 
invariably  wanting,  being  replaced  in  most  instances  by  a 
single,  smaller,  imperfect  avicularium,  placed  rather  to  one 
side  on  the  front  of  the  cell  immediately  below  the  mouth. 
But  it  is  very  often  the  case  that  this  organ  is  wholly  want* 
ing,  when  the  species  presents  the  aspect  under  which  it  was 
formerly  depicted. 

4.  L.  jroodiafutfBxiak, 

This  species  has  been  lately  described  and  figured  by  Mr. 
Busk  in  his  '  Monograph  on  the  Folyzoa  of  the  Crag' 
(p.  42,  pi.  vii,  figs.  1  and  3),  and  was  onlv  known  as  a  fossU, 
previous  to  its  occurrence  amongst  Mr.  Hyndman^s  Antrim 
dredgings.     From  this  rich  material  I  have  obtained  one  or 
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two  Specimens  on  shelly  whicb  correspond  in  all  respects 
with  Mr.  Busk's  figure.  L,  Woodiana  must^  therefore,  take 
its  place  as  a  member  of  our  recent  Fauna. 

Foml. — Coralline  Crag  {SearletTTood). 
Reeei^i. — Coast  of  Antrim ;  ?  Madeira,  /.  71  /. 

There  is  every  probability  that  many  more  of  the  Crag 
forms  may  be  obtained  by  careful  investigation,  and  those 
who  may  have  opportunities  of  dredging,  especially  in  deep 
water,  should  be  on  the  look-out  for  them.  Mr.  Busk's 
admirable  Monograph,  published  by  the  Palseontographical 
Society,  affords  a  ready  means  of  identifying  the  species.**^ 

6.  Zepralia  Landtboravii,  Johnston. 

The  description  of  this  species  in  the  '  British  Zoophytes' 
was  founded  on  a  single  specimen,  supplied  by  Dr.  Lands- 
borough,  which  is  preserved  in  the  British  Museum.  This 
specimen  is  old  and  worn  and  by  no  means  characteristic, 
and  it  is  not  surprising  that  Dr.  Johnston's  diagnosis  should 
have  been  so  imperfect  and  unsatisfactory.  Much  difficulty 
has  been  experienced  in  determining  what  form  he  had  in 
view,  and  there  has  been  more  than  one  claimant  for  the 
honour  of  bearing  the  name. 

In  his  '  Catalogue,'  Mr.  Busk  has  given  a  very  admirable 
figure  (pi.  cii,  fig.  1)  of  the  veritable  L.  Landiborovii,  but 
has  referred  it  to  L.  reticulata.  A  comparison  of  the  form 
represented  in  this  figure  (which  I  have  procured  abun- 
dantly) with  Dr.  Johnston's  specimen,  has  satisfied  me  of 
their  identity. 

The  following  is  an  amended  description  of  the  species : 

Zepralia  Landiborovii,  Johnston,  Brit.  Zooph.,  2d  edit.,  p.  310. 

„  „  Busk,  Catalogue  of  Brit.  Mus.  Poljzoa, 

part  ii,  page  66,  plate  Ixxxvi,  fig.  1  (taken 
from  tne  Brit.  Mas.  impenect  speci- 
men) ;  pbite  cii,  fig.  1  (referred  to  X. 
reticulata). 

Cells  ovate-elongate,  separated  by  raised  lines ;  surface  lustrous,  thickly 
covered  with  punctures ;  mouth  circular,  a  denticle  within  the  lower 
margin,  peristome  raised,  with  a  spout-like  sinus  below,  enclosing  a  small 
avioularium,  with  a  rounded  mandible.  OvioeU  glooular,  prominent, 
punctured. 

*  Since  the  above  was  written,  Mr.  Busk  has  furnished  me  with  speci- 
mens of  a  new  Madeirau  Lepralia,  so  closely  resembling  X.  Woodiana  in 
all  essential  characters,  that  I  am  strongly  inclined  to  agree  with  him  that 
the  two  are  identical.  Thus  is  added  another  link  to  the  already  nume- 
rous ones  connecting  the  southern  and  western  and  north-western  British 
Polyzoa,  with  those  belonging  to  the  Mediterranean  Fauna,  and  to  that  of 
the  .Crag. 
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Dr.  Johnston  has  accurately  described  the  walls  of  the 
cells  as  "  thin,  glassy,  and  hyaline^  thickly  dotted  with 
small  perforated  granules/'  In  firesh  specimens  there  is  a 
silvery  sheen  over  the  surface  of  the  polyzoary.  The  avicu- 
larium  is  placed  within  the  projecting,  spout-hke  sinns^  into 
which  the  peristome  is  prolonged  below,  and  behind  it 
is  a  single  denticle.  The  mandible  of  the  aviculariiun  is 
rounded. 

The  ovicell  is  globose  and  punctured,  and  the  sides  of  the 
opening  uniting  with  the  peristome  give  a  hooded  appear- 
ance to  the  cells  on  which  it  is  developed. 

My  finest  specimens  of  this  Lepralia  were  dredged  off  the 
Great  Orme's  Head  on  the  coast  of  North  Wales^  and  were 
some  compensation  for  the  general  barrenness  of  the  ground. 
It  occurred  here  in  great  abundance,  commonly  encrusting 
masses  of  the  sand-tubes  belonging  to  a  species  of  SabeUa. 
Over  these  it  spread  luxuriantly  in  large,  sub-circular^  and 
glistening  patehes,  occasionally  rising  into  foliaceous  expan- 
sions. I  have  also  met  with  it  in  Devonshire,  and  amoi^st 
Mr.  Hyndman's  dredgings  firom  the  coast  of  Antrim.* 

Fam.  2.  CELLBPoaiD^. 

Gen.  1.  Cellepara. 

1.  C  armaiot  n.  sp.,  Hincks.    PI.  YXX^  fig.  5. 

Polyzoary  adnate,  spreading;  cells  smooth,  sub-erect  (except  towards 
the  margin  of  the  polyzoary),  ventricose,  distinct ;  orifice  orbicular,  slightly 
produced  below,  peristome  thin  and  raised;  a  stout  rostrum  in  front, 
with  an  avicularium  at  one  side,  immediately  below  the  apez»  mandible 
acute  and  pointing  upward ;  large  spoon-shaped  avicularia  distributed  over 
the  polyzoaty,  in  Uie  intercellular  spaces.    Ovicell  smooth ;  walls  entire. 

In  this  species,  the  avicularium  is  placed  at  the  top  of  the 
rostrum,  looking  to  one  side.  The  broad  triangular  mandible 
points  upward.  The  rostrum  is  much  stouter  and  more 
obtuse  than  in  C,  pumicosa. 

Localities. — Coast  of  Antrim,  on  shell,  Mr,  Hyndman;  Dogger  Bank 
and  South  Devon,  T.  H, ;  Madeira,  /.  T.  /.,  1860. 

S.  C,  avicularii,  n.  sp.,  Hincks. 

A  Cellepora  occurs  in  considerable  plenty  on  Zoophytes 
from  Ireland,  which  seems  to  be  undescribed. 
The  following  are  its  characters : 

Polyzoary  encrusting  or  spreading,  variable  in  its  mode  of  growth; 
cells  ovate,  ventricose,  smooth;    orifice   orbicular,  with  a  deep  sinus  in 


♦  Fide  Report  of  Belfast  Dredging  Committee,  in  the  British  Association 
volume  for  1858,  p.  293. 
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front,  a  short,  ooucal  rostmm  below  the  moath,  with  an  avicnlarium, 
set  obliqaely,  near  the  top  of  it,  mandible  acute ;  in  fertile  oeUs,  a  process 
on  each  side,  jnst  below  the  ovicell,  and  attached  to  it,  baring  an  oval  (P) 
aricularium.  Ovicell  prominent,  with  large  punctures,  somewhat  semi- 
circularly  disposed.  Spatulate  ayicularia  thicKlj  scattered  amongst  the 
cells. 

Occasionally  there  occurs  on  tlie  polyzoary  a  very  stout,  co- 
nical rostrum,  bearing  a  lai^e  avicularium,  with  broad,  trian- 
gular mandible. 

LoealUUi. — IreUmd,  encrusting  stems  of  Zoophytes,  ftc. 

Sub-Order  Cyclostokata. 

fam.  1.  TuBULiPoamjii. 
Gen.  AUeto. 

1.  A,  incurvaia,  n.  sp.,  Hincks.    Plate  XXX,  fig.  6. 

Polyzoarium  adnate,  Unear,  curyed,  taperinff ;  cells  biserial,  alternate, 
bent  towards  the  side,  orifices  opening  out  kterally;  surface  obscurely 
punctate. 

Polyzoarium  closely  adnate,  narrow,  unbranched,  more  or  less  attenu- 
ated towards  the  point  of  origin;  the  ceUs  are  biserial  and  alternate 
(except  towards  the  base  of  the  polysoaxr,  where  they  form  a  single  row), 
and  separated  by  a  median  line ;  tney  bend  towards  the  side,  and  project  a 
little  beyond  the  polyzoary,  the  orifices  opening  out  laterally. 

On  stones,  coast  of  Antrim  (deep  water),  not  uncommon. 

The  Antrim  dredgings  have  yielded  a  large  number  of  the 
Cychstofnata,  belonging  to  the  genera  TidnUipora  and  Alecto, 
which  I  am  obliged  to  reserve  for  future  examination. 

Sub-Order  Ctekostomata. 

Pam.  Yesiculabhsjb. 
Gen.  Farrella, 

1.  F,  dUataia,  n.  sp.,  Hincks.    Plate  XXX,  fig.  7. 

Cells  tubulous,  sessile,  stout,  of  equal  size  throughout,  opaque,  springing 
from  one  extremity  of  a  fusiform  expansion  of  the  fibre,  which  is  closely 
adherent,  and  set  round  with  a  number  of  fiattened,  spinous  projections. 

In  this  species  the  delicate,  creeping  fibre  swells  out  here 
and  there  into  cell-like  expansions,  fusiform,  adherent,  and 
furnished  with  a  variable  number  of  flattened,  spinous  pro- 
cesses. The  cells  spring  from  the  larger  end  of  these  swel- 
lings. They  are  stout,  sessile,  and  not  contracted  at  the  base, 
and  of  a  dark,  horn  colour  when  dried.  The  clavate  and 
spinous  expansions  are  analogous  to  the  cell-bearing  enlarge- 
ments  of  the  fibre  in  jEtea. 

Isle  of  Man,  on  shell,  T,  H, ;  Antrim,  deep  water,  Mr.  Hyndman, 

VOL.   VIII.  Y 
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In  tlie  '  Bel£uit  Di«d«iiig  Com.  Rqpori'  for  1858^  I  haite 
recorded  this  species  aa  AveneUa  dilataia.  But  the  ^nemeBa 
of  Sir  Jobn  Dalyell  is  a  rery  doubtful  genus^  and  I  prefer, 
for  the  present,  to  refer  it  to  Farretta,  as  defined  by  Mr. 
Busk,  in  the  '  Micr.  Journal/  vol.  iv,  p.  93. 


II.  Catalogue  of  the  Polyzoa  collected  by  J.  Y.  Johnson, 
Esq.,  at  Madbira,  in  the  years  1859  and  1860,  wUk 
de$criptums  qf  the  Nbw  Species.    By  G.  Busk^  F.R.S. 

L  GhEILOBTOII  ATA. 

Earn.  1.  CMSESictLUDM. 
Qen.  1.  (kietuciUa,  BlainT. 
1.  C*  eletjfaMi,  Bk, 

HaB, — Madeira,  on  fishermen's  baskets,  abundant,  /.  F.  J.  /  (?)  Me£- 
terranean,  Stmifff^;  South  Africa;  Australia;  New  Zealand. 

Fam.  8.  Saucobvauidji,  Bk. 
Gen.  3.  SdUeomaria^  Cut. 
X.  S*  Joktuoni^  Bk. 
ITtf  A.— Madeira,  /.  F.  /. ;  Shetland,  Barfet- 

Fam.  3.  CsLLULAKnDJB,  Bk. 

Oen.  3.  Scrupocellaria,  Van  Beneden. 

1.  S»  MadermuU,  n.  sp. 

Cellnlii  eUmgaiii:  aviculatio  parvo;  orifido  ovali,  perittomate  umpUd 
glabro;  offerculo  wborbieulari  alabro  integro;  tpinu  marginalibm  iex, 
equiduiantibus  j  ovicelluld  glabra  mm  punetaid. 

Cells  elongated ;  aficulariam  small ;  orifice  oval,  peristome  simple,  not 
granular;  peduncalate  operculum  sub-orbicular,  smooth,  entire;  six  equi- 
distant marginal  spines  abore ;  ovioell  smooth,  not  perforated. 

J7ffd.'— Madeira,  /.  F.  J, 

This  species  differs  firom  S.  pilosa,  Audouin  (sp.),  in  several 
respects.  1st.  In  the  form  of  the  cell,  which  in  that  species 
is  represented  as  elongated,  and  of  nearly  equal  diameter 
throughout,  especially  as  viewed  on  the  dorsal  aspect.  2dly. 
In  the  disposition  of  the  marginal  spines,  which  in  8,  pilosa 
are  depicted  as  four  on  the  upper  and  outer  margin,  and  a 
single  one  some  distance  apart  on  the  inner  border  of  the 
orifice.  Sdly.  In  the  oviceU,  which  in  S.  pilosa  appears  to 
be  perforated;    They  agree  somewhat  in  general  aspect,  in 
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the  considerable  number  of  spines^  in  the  simple^  smooth 
peristome^  and  in  the  form  of  the  pedunculate  operculum. 

As  the  only  specimen  brought  on  this  occasion  by  Mr. 
Johnson  is  small  and  imperfect^  and  has  moreover  been 
injured  since  it  came  under  my  inspection^  I  have  de- 
ferred making  a  figure  of  the  species  until  further  specimens^ 
as  I  hope^  may  enable  me  to  do  so  with  greater  advantage. 

2.  S.  Maeandrei,  Bk. 

This  species  may  be  at  once  distinguished  by  the  broad^ 
granular  peristome^  and  contracted^  sub-orbicular  form  of  the 
orifice.  In  the  B.  M.  Cat.^  I  have  described  and  figured 
it  as  being  usually  without  marginal  spines^  but  in  the 
present  instance  it  has  two  or  three  on  the  outer  and  upper 
margin^  and  one  or  sometimes  two  on  the  inner.  IVom 
S.  Delilii,  Aud.  (sp.)^  it  is  distinguished  by  the  total  absence 
of  anterior  avicularia.  The  present  species  may  perhaps  be 
identical  with  S.  ciliata,  Aud.  (sp.)  ('Egypt^'  pi.  xii,  fig.  2), 
but  if  so^  the  drawing  does  not  exhibit  the  granular  peri- 
stome^ nor  the  toothed^  radical  tube ;  and  moreover^  in  that 
species  the  lowest  marginal  spine  on  the  outside  is  represented 
as  forked. 

Fain.  4.  CABEUEWiE,  Bk. 

Gcu.  4.  Cab&fta^  Bk. 
1.  C.  Boryi,  Audouin. 

Thus  adding  another  stage  in  the  progress  of  tiiis  species 
from  the  southern  hemisphere  towards  the  British  Channel. 

Fam.  5.  Scrvfabiioje,  Bk. 

Geu.  5.  Sentjoaria,  Oken. 

1.  S.  diaphana,  n.  sp.    Pi.  XXXI,  figs.  1,  1  a. 

Polyzoario  libero,  subereeio,  irregularUer  ramoio;  cellulU  elongaiu^ 
diaphanis^  antice  sparse  perforatis ;  orificio  orbicularis  infra  situuUo,  peri- 
siomate  valde  producto  supeme  emarginato;  ramis^  cellula  parte  superiori  nno 
latere  swrgentibus. 

Polyzoarium  free,  phytoid,  su1>erect,  irrm^Iarlj  branched ;  cells  elongate^ 
vails  transparent,  sparsdy  punctured  in  front ;  orifice  orbicular,  sinuated 
below,  peristome  thin,  produced,  notched  above ;  branches  springing  from 
one  side  of  cell  at  the  top. 

Eab' — Madeira,  abundant,  /.  T.  /. 

A  beautiful  and  very  distinct  form.  Prom  the  extreme  trans- 
parency of  the  walls,  they  appear  at  first  sight  as  if  they  were 
composed  simply  of  a  clutinous  substance,  but  when  incine- 
rated, suflBcient  calcareous  matter  is  left  perfectly  to  retain 
the  form  of  the  cell. 
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From  the  peculiar  delicacy  of  the  walla  this  aperies  would 
afford  perhaps  the  best  subject  yet  met  with  for  the  study  of 
the  livmg  animal  in  the  cheilostome  Folyzoa. 

Geu.  6.  JElea^  Lamx. 
1.  JE.  tntneaia,  Bk. 

Faui.  6.  BiCEUARiiDA,  Bk. 
Gen.  7.  Buffula,  Oken. 

1.  B.ffraeilis,  Bk. 

2.  3.  avicularia,  Lk.  (sp.) 

Fam.  7.  Flustrida. 
Geu.  8.  Carbtuea,  Gray. 

1.  C.  Ugulata,  a.  sp.    Pi.  XXXI,  fig.  9. 

Polyzoario  vkytoideo,  ereeto,  raaoso,  ramia  irregularibia^  Ugutatis,  graci- 
Wrtu^  rectii,  iivarieatii  ;  eellulu^  bi-irueriaiis,  eiongalu,  funformibmt^  smS- 
eylmdraceit,  infeme  aiienmatit^  eiaiuii,  poro  eetUrali  Utnaio^  ei  dtiobut 
mitH)ribu9  iimplieibus,  infra  arifictim,  onuUu,  lateribui  puncUUis^  dono 
glabra;  arifieio  temicireularij  labia  inferiori  recto,  wperiori  ipinis  MorgiMa' 
libus  Mex  mumto  ;  ovieellulii,  subglobons  erectii,  superficie  delictUule  rugons. 

PoljEoariam  phTtoid,  branched ;  branches  irregular,  yer^t  slender,  straig^ht, 
divaricate;  cells  bi-triserid,  elongated,  fusiform,  sub-cylindrical,  tapering 
downwards,  closed  in  fronts  with  a  lunatv  pore  in  the  centre,  and  two 
smaller,  round,  simple  pores  immediately  below  the  orifice ;  onfice  semi- 
circular, lower  lip  straight,  upper  margin  furnished  with  six  spines ;  oyiceil 
sub-globose,  erect,  finely  wrinkled  on  the  surface ;  cells  smooth  and  rounded 
behind. 

Hob, — Madeira,  /.  F,  J, 

This  very  peculiar  and  weU-marked  species  is  at  once 
distinguished  firom  all  its  congeners  by  the  habit  of  the 
polyzoary,  which  is  thoroughly  phytoi'd,  except  that  the 
branches  are  all  in  one  plane.  At  first  sight  it  resembles  a 
fiicus  or  sertularian  zoophyte.  On  the  sides  of  the  branches 
are  frequently  placed  radical  tubes^  as  in  several  others  of 
the  Flustridae. 

Fam.  8.  Mbmbkanu^ojudjk. 

Gen.  9.  Membrampora,  Blany. 

1.  if.  RotselU,  Aud.  (sp.) 
?  2.  if.  LaeroixO,  And.  (sp.) 

I  am  not  quite  sure  that  this  form  is  rightly  referred  to 
M.  Lacroixii,  but  it  so  closely  resembles  that  Mediterranean 
species  as  to  render  their  identity  highly  probably.  Whether 
this   may   be  the  case  or  not^   there  can^  however^  be  no 
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doubt  that  the  present  form  is  the  same  as  M,  hregtdarttiy 
D'Orbigny  {'  Amer.  M^rid./  pi.  viii,  figs.  5,  6),  with  which 
may  also,  perhaps,  be  associated  the  same  author^s  M.  simpler 
(ib.,  figs.  7,  9)»  The  cells  are  for  the  most  part  oval, 
not  contiguous,  very  irregular  in  size  and  position.  The 
margin  is  granular,  and  wholly  unarmed,  and  there  is  no 
appearance  of  avicularia  in  any  part  of  the  two  or  three 
patches  submitted  to  examination. 

The  following  may  be  taken,  I  think,  as  the  synonymy  of 
this  protean  species : 

m.  Laeroixii,  Aud. ;  Bk.;  Alder. 

M.  irregnlarist  M.  simplex  ?  D'Orb. 

Ftuttra  diitaju,  Hassall ;  Johust. ;  W.  Thompson  (Belf.) 

3.  M.  lineaia^  Linn,  (sp.) 

4.  M,  Calpensu,  Bk. 

Gen.  10.  Lepralia,  Jobn^t. 
1.  Arm&tie. 

a.  Willi  oral  spines. 

1.  Z.  diseoidea,  Bk. 

For  a  full  account  and  corrected  character  of  this  species, 
see  Mr.  Hiucks's  observations,  supra. 

2.  X.  immminaia,  Johnst. 

3.  L.  radio ta,  Moll. 

I  have  some  doubts  whether  these  two  may  not,  strange 
as  it  may  seem,  prove  to  be  varieties  of  each  other,  in  which 
case  Moll's  name  will,  of  course,  have  precedence. 

4.  L,  porcellana^  n.  sp.    PL  XXXI,  fig,  3. 

Celinfu  kUu,  subrAamdoideU,  immersis,  iuperficie  ruff09d,  granulotd^ 
nitidd:  orificio  $upeme  roiundaio,  infra  coarciato^  lalno  inferiori  iniegro, 
superiori  spinis  iribun,  iopiut  absentibus^  munilo ;  avieulario,  mandibitlo 
triangulari  aeuto  mpente  et  ad  exiemuum  Mpeeiante^  uiroqite  laieri  eellula 
poiiio. 

Cells  broad,  ovate  or  rhomboidal,  deeply  immersed ;  surface  uneven, 
bossed,  granular,  polished,  porcellanous ;  orifice  rounded  above,  contracted 
below,  with  an  entire  lower  lip,  and  three  marginal  spines  above,  often 
absent  or  to  be  found  only  on  the  vounger  cells ;  a  raised  avicularinm  on 
each  side  of  the  cell,  about  the  middle ;  the  mandible  triangular  acute,  point- 
ing upwards  and  outwards. 

Hob, — Madeira,  on  sbell,  /.  T,  J. 

The  remarkably  polished  or  porcellanous  surface  gives 
the  patches  formed  by  this  Lepralia  so  peculiar  an  aspect. 
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that  it  may,  by  that  character  alone,  be  atoncedktinguiafaed. 
In  the  younger  patches  the  surface  is  shining  and  glossy, 
and,  in  this  condition,  the  three  marginal  spines  are  usually 
present ;  and  the  outline  of  the  c»ifice  is  distiact  and  free. 
Very  soon,  however,  the  walls  appear  to  thicken,  and  to 
become  irregularly  bossed,  especially  around  the  orifice, 
which  is  thus  lodged  in  a  sort  of  irr^ular  depression. 

5.  Z.  tulgari»t  Moll. 

6.  Z.  mariupiala,  d.  sp.    PI.  XXXI,  ^g.  4. 

CellulU  ovaiis,  superjicie  ^ranulotd,  obscmre  pumetatd ;  orificio  temi" 
tirmlari,  labio  h/eriori  redo,  inieffro^  iuperiori  tpimii  atg  vaiiidu,  ariicmiaiit 
quarum  infimit  furcalU  amato;  .poro  lumUo  medio  in/rm  ori/kimm  rosiro 
poculiform  obteeto;  ad  unum  laius  eeliula  vibraeuhy  9etd  nigra. 

Cells  ovate ;  surface  granular,  with  scattered  fine  puncta ;  orifice  semi- 
circalar  or  arched  above,  lower  lip  straight,  entire ;  six  large  articulated 
spines  on  the  sides  and  above,  the  lowermost  of  which  on  either  side  is 
forked  at  the  extremities ;  a  lunate  pore  in  the  middle,  a  short  distance 
below  the  orifice,  protected  below  and  on  the  sides  bj  a  pouch-like  rostrum ; 
a  long,  slender  vibracalum,witha  bUck  seta  on  one  side  of  the  cell,  towards 
the  upper  part. 

Bab, — Madeira,  on  shell,  /.  Y.  /. 

A  very  well-marked  and  beautiful  species.  The  marginal 
spines  are  distinctly  articulated,  as  in  L,  Gatiyte,  Bk.,  and 
one  or  two  others,  by  a  horny  substance  of  a  black  colour. 
They  are  consequently  readily  broken  oflF. 

7.  Z.  Woodiana,  Bk. 

This  agrees  in  all  essential  characters  with  L.  Woodiana  of 
the  Crag,  and  which  has  been  found  in  the  living  state  in 
Ireland  by  Mr.  Hinoks.  The  Madeiran  specimens,  however, 
differ  in  some  respects,  and  chiefly  in  the  greater  development 
of  the  cup-like  peristome,  and  the  apparently  larger  size  of 
the  avicularia  on  the  shoulders  of  the  cell.  Another  difference 
also  may  be  found  in  the  apparent  absence  of  the  series  of 
marginal  punctures  observable  in  L.  Woodiana,  If  it  should 
prove  a  distinct  species,  it  will  probably  be  found  to  coincide 
with  L.  Dutertrei,  Audouin  (sp.) 

8.  Z.  sceletoSy  Bk. 

j3.  No  oral  spines. 
Z.  unicornis,  Johnst. 
1     Z.  alba,  Hincks. 
11.  Z.  concinna,  Bk. 

2.  InarmatflB. 

a.  Without  oral  spines. 
IS.  Z.  MangneviUa,  And.    PI.  XXXI,  fig.  5. 
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CeUniu  090(94,  iupeme  liberU  tubereeiUf  erebre  puneUUii  ;  orifieio  ntperne 
areuato  infra  coaretaio,  perittomaie  produclo,  infraidibuliformi  in  eeliuli* 
tterililnu  integro  in  fartitibm  supeme  alte  emarginato ;  ovieelluld  parvd, 
reemnbenie,  immend. 

Gelltf  oyate,  free  and  sub-erect  above,  surface  uneven,  pnnctnred ;  orifice 
arched  above,  contracted  towards  the  lower  part,  surrounded  by  a  much 
raised,  infundibuliform  or  sub-tubulose  peristome,  which  is  entire  in  the 
sterile  and  deeply  emarginate  above  in  the  fertile  celU;  ovicell  small, 
recumbent,  immened. 

Hob, — Madeira,  /.  T,  J,;  Mediterranean,  Savigt^. 

From  a  general  Tesemblance  to  Savigny^s  figure,  I  venture 
to  refer  the  present  species  to  Audouin's  L,  MangnevUla;  but 
at  the  same  time,  since  some  doubt  may  be  entertained  on  the 
subject,  I  have  thought  it  best  to  give  a  figure  and  diagnosis 
of  the  Madeiran  form. 

In  the  figure,  the  surface  is  incorrectly  represented  more 
as  if  it  were  granular  than  merely  uneven  and  punctured. 

{To  be  continued.) 
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DESCRIPTION  OF  PLATES  XXX  &  XXXI, 

PLATE  XXX. 

Kg. 

1. — Membranipora  imbellit.    (p.  S75.) 
2. — Lepralia  armata,    (p.  275.) 

3  a. — Ovicell. 

3,  3  0.— Z.  esimia,    (p.  376.) 

4. — L,  ducoidea,  x  35  diam.     (p.  376.) 

4  «.—        „         X  60  diam.    (p.  376.) 
h.-^CeUepora  iubigera  ?    (p.  378.) 

6. — AUcto  incurvata,    (p.  379.) 
7 .-^Farrella  dilaiata,    (p.  379.) 


PLATE  XXXI. 
Kg. 
1. — Scruparia  diaphana,    (p.  381.) 
%.—Carbasea  ligtdaia,    (p.  383.) 
3. — Lepralia  poreellana.    (p.  383.) 
4. —      „       marsupiata.    (p.  384.) 
6.—      „       Mangnevilla  F    (p.  384.) 
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DESCRIPTION  OF  PLATE  X, 

UlustratiBg  Dr.  J.  Braxton  Hicks's  paper  on  ContributionB 
to  Development  of  the  Gonidia  of  liichens,  in  relation 
to  the  Unicellular  AlgSB^  &c. 

Fig. 
1 . — Ckloroeoectu. 

a,  a.  Mature,  quie$oent  cell. 

bt  b.  Segmentation,  radiating  from  centrv. 
e,  €.  Advanced  condition  of  same. 
<i)  d.  Binary  and  qnatemary  anbdinsion. 
e.      Quaternary  aubdiyision,  reverting  to  mature  stage. 
S. — ChioroeoecMs  in  various  stages. 

0.         First  appearance  of  growth  of  fibre. 

b,  bf  b.  More  advanced  condition. 
3. — ^Mature,  quiescent  gonidium. 

4. — Formation  of  wridium, 

6.—       „  „  segmentation  proceeding  at  same  time  with 

fibre-growth. 

6. — Oval  cells,  the  result  of  segmentation  going  on  to  binary  sub- 
division. 

7. — Soridium  of  CAiorocoeeus,  and  also  of  Ideken, 

8. — Contents  of  a  soridium  pressed  apart. 

0. — Single,  dormant  soridium  (section  of). 

10. — Soridium  in  which  segmentation  has  proceeded  a  certain  distance 
and  become  dormant  (section  of). 

a.  Segments,  numerous. 

b,  b.  Globular  form  of  subdivisions. 
11. — ^Active  bodies  in  cavities  in  the  fibres. 


Figs.  1  to  4  illustrate  Mr.  Turner's  paper  on  the  Minute 
Structure  of  the  Pancreas^  and  on  the  Axis-cylinder  of 
Nerves. 

Fig. 

1. — Portion  of  injected  pancreas  under  a  low  power. 

2. — Part  of  the  same,  with  a  much  higher  power. 

3. — ^Lobules  detached  in  course  of  preparation  from  a  portion  of  pancreas 
into  which  the  injection  has  not  entered^  showing  the  globuhir  epi- 
thelium with  which  they  are  filled. 

4.  Portions  of  nerves  in  which  the  axis-cylinder  has  become  coloured  by 
carmine,  the  sheath  remaining  quite  free  from  colour. 
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DESCRIPllON  OF  PLATES  XI  &  XII. 

PLATE  XI, 

IlluBtrating   Mr.    Archer's    paper  on    the    Occurrence    of 
Zoospores  in  the  Family  Desmidiacese. 

Fig. 
1,  2,  3,  ^,—Doeidium  Eknnbergii,  with  Utend  projeoiioDa  in  different  siago 

of  developineiit. 

5._Parasitic  growth  {PythiuM)  upon  dotterium  Imtmia. 

6. — Mjcelioid  growth  within  Clotterium  Itmula,  R. 

7. — Arihrodeimui  Incus. 

S.'-CotmariuM  Fortianum  ;  front  view. 

9.—        »,  „  end  view. 

^(^.^XaHthidium Smithii ;  front  view. 
11. —        „  „        side  view. 

12. —        „  „        end  view. 


PLATE  XII, 


Illustrating  Professor  Huxley^s  paper  on  the  Structure  of 
the  Mouth  and  Pharynx  of  the  Scorpion. 

1. — Longitudinal  vertical  section  of  the  ceplialo*thorax  of  a  Scorpion,  show- 
ing the  pharynx,  cesophagus,  nervous  centres,  and  the  large  ejes,  in 
their  natural  relations. 

2. — Dorsal  view  of  the  ceplialo-thorax  of  a  Scorpion,  opened  and  dissected, 
so  as  to  show  the  apodemata,  and  the  anterior  portion  of  the  ali- 
mentary canal,  with  the  pharyngeal  muscles. 

3. — ^The  chitinoT^s  lining  of  the  anterior  part  of  the  alimentary  canal,  the 
iutegnment  of  the  lArum,  and  the  hasal  processes  of  the  first  maxilla. 

4. — ^The  chitinous  lining  of  the  pharyngeal  sac,  viewed  from  ahove. 

5. — A  transverse  section  of  the  same,  taken  along  the  line  sy  (fig.  3). 

6. — The  region  of  the  pharyngeal  sac  near  the  commencement  of  the 
oesophagus. 

The  letters  have  the  same  significations  throughout : — tf,  mouth ;  b,  labrnm; 
e,  pharynx ;  d,  oesophagus ;  e,  salivary  duct ;  f^  diaphragm ;  g,  eye 
ana  ocular  nerve  \  A,  suboesophageal  ganglion ;  t,  antenna ;  k,  maxilla ; 
/,  mandible ;  m,  apodeme ;  n,  pharyngeal  muscles  ;  o,  sub-oral  trans- 
verse thickening  of  the  chitinous  integument ;  p,  valve  (?)  of  the 
pharynx  ;  r  y,  fine  along  which  the  section  in  fig.  5  b  taken. 
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